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THE ORIGIN OF LANGUAGE' 

By Dr. B. L. THOKNDIXB 

PSaFESSOR EURRirUB, TICACHERS COLLEGE, COLUHBIA UNIVERSITT 


Nobody knows when, where or how speech origi- 
natedf and I am stepping in where wise scholars in 
linguistics and psychology fear to tread. My col¬ 
leagues in psychology will, I beg, permit this divaga- 
ticNa into speculation by one who has labored long in 
the less exciting fields of experiment and statistics. 
I ask and expect no mercy from experts in linguistic 
seienee, but only that they build a better theory on 
the ruins they make of mine. 

must first glance at Hires time-honored and then 
dishonored theories, now known by these opprobrious 
names : ding-dong theory, bow-wow theory and pooh- 
|Hioh theory. 

The ding^ong theory assumed a mystical power of 
certain things to evoke certain sounds from men. 

^ A lecture on November 5, 1042, as one of the 
andp of the WHihun James lectureship at Harvard TJnl- 


Sinee each such sound was associated with the experi¬ 
ence of the thing, it came to mean it. And since men 
were alike in their responses to things by sounds, one 
of these sounds meant more or less the same thing to 
all in the group, and easily became a vehicle of com^ 
mtmication. All the evidence is against the existence 
of any such mystical power, and only extremely 
string evidence would induce any scientific student 
of psychology or of language to put any fdth in so 
extremely unlikely an origin of language. 

The bow-wow theory supposed that men formed 
habits of using the sounds made by animals, things 
or events to mean the respective animals, things and 
events and that these habits started them on the road 
to inventing other sounds as signs of animaLs, things 
or events. For various reasons this theory is dis¬ 
credited. Doubtless after man has language, he will 
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often make the BOtmde that animals and things make, 
but it is doubtful how often he will do so in a Ian- 
guageless group. Possibly he will do so only acci¬ 
dentally AB a part of his general vocal play. There 
might be little agreement in the ideas evoked in the 
members of a human group by hearing the varying 
sounds which its various members made when they 
thought of a dog, a cow, thunder and the like. 

Even if a group got a sufficient agreement in the 
case of forty or fifty sounds for these to be u-sed com¬ 
monly in the group, an advance by the addition of 
non-mimetic sounds as signs of things and events 
would be difficult. If the mimetic sounds remained 
fully mimetic, it tuight well be impossible. But the 
opponents of the bow-wow theory have not considered 
sufficiently the possibility that a human group miglit 
modify their vocabulary of mimetic sounds by slur¬ 
ring, abbreviation and other processes that make 
speech easier for the speaker without losing the old 
meanings of animals, things and events in the hearer. 
If close imitations of a dog^s burking, cockle crowing, 
baby’s crying, lamb's bleating, etc., became conven¬ 
tionalized within a human group into sounds no more 
like the originals thmi bow-wow, cockadoodledoo, 
mama and bah-bah, or urr-urr, uk a duk a duk duk, 
no-na and buh-buh, that group could in a few genera¬ 
tions progress to a set of sounds many of which would 
mean primarily c-ertain animals or things and only 
secondarily or not at all the sound made by the respec¬ 
tive animals and things. The groui)^s vocabulary 
Would all be about things that had distinctive sounds, 
but could be in the form of sounds different from 
these and in some cases hardly suggestive of them. 
The invention of a non-mimetic sound for some thing 
hitherto nameless would then be easier. The use of 
such an invention would, of course, spread somewhat 
slowly within the group and very slowly outside it to 
groups accustomed only to mimetic words. 

The pooh-pooh theory, or interjectional theory, 
supposed that the instinctive uiilcamcd cries of man 
as a wordless animal, whicJi already are sounds that 
are evoked by certain situations and evoke in human 
hearers certain equally unlearned responses of action 
and feeling, came to possess meanings also, and that 
on the basis of this vocabulary of familiar sounds 
meaning pain, surprise, fear, affection and the like, 
early man hero and there used other sounds to mean 
other faclK. 

Nobody should doubt that part of this is true. To 
a mother whose baby cries and seeks her breast that 
cry probably means that the baby wants to be fed if 
anything means anything to her. If she c^n think of 
anything she will think of that, as well as react appro¬ 
priately to it. But for various reasons students of 
language have decided that the attachment of mean¬ 
ings to the bearing or the making of these sounds of 


instinctive nature is not adequate to originate articu¬ 
late speech. So-called animal language pins the power 
of thinking meanings would not produce human lan¬ 
guage. 

An ingenious theory has been set forth by Sir Rich¬ 
ard Paget, a physicist and student of phonetics, who 
argues that the total behavior of u man to a situation 
includes characteristic movements of the tongue and 
lips and other organs of speech. These gestures of 
the mouth parts became specially important when a 
man’s hands were “in continual use . . . for crafts¬ 
manship, the chase, and the beginnings of art and 
literature,” so tliat he could not gesture with them. 
Sounds were added to these “mouthings,” and finally 
came to play the leading role. In Paget’s own words: 

Originally man expreasod his ideas by gesture, but as he 
gesticulated with las hands, his tongue, lips and jaw un¬ 
consciously followed suit in a ridiculous fashion, under- 
studying'’ (as 8ir Henry Hadow aptly suggested to me) 
the action of the hands. The consequence was that when, 
owing to pressure of other business, the principal actors 
(the hands) retired from the stage—as much as principal 
actors ever do—their understudies—the tongue, lips and 
jaw—were already proficient in the pantomimic art. 

Then the great discovery was made that if while making 
a gesture with the tongue and lips, air was blown through 
the oral or nasal cavities, the gesture became audible as 
a whispered speecJi sound. If, while pantomiming with 
tongue, lips and jaw our ancestors sang, roared or grunted 
—^in order to draw attention to what they were doing—a 
still louder and more remarkable effect was produced, 
namely, what we call voiced speech. . . . 

In this way there was developed a now system of con¬ 
ventional gesture of the organs of articulation from which, 
as I suggest, nearly all human speech took its origin. . . . 

Wo can now form a mental picture of how the process 
of speech-making actually began, but an example or two 
will make the argument clearer. If the mouth, tongue and 
lips be moved as in eating, this constitutes a gesture sign 
meaning *^eat"; if, while making this sign, wo blow air 
through the vocal cavities, we automatically produce the 
whispered sounds mnyAm-mnyAm (mnyum), or mnlA- 
mnlA (mnyuh)—words which probably would be almost 
universally understood, and which actually occur as a 
children’s word for food in Russian, as w^l as in 
English. ... 

Another adult example may be given, namely, in con¬ 
nection with the beckoning gesture—commonly made by 
extending the hand, palm up, drawing it inwards towards 
the face and at the same time bending the fingers inwards 
towards the palm. This gosture may be imitated with the 
tongue, by protruding, withdrawing, and bending up its 
tip as it re-enters the mouth and falls to rest. 

If this ^'gesture” be blown or voiced, we got a resul¬ 
tant whispered or phonated word, like eda^ eda or edra 
(according to the degree of contact between tongue and 
upper lip or palate) suggestive of the Icelandic hadr, the 
Hindustani idhar and the Slavonic idei—all of whidi 
bear much the same meaning as our Engliah word 
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hither.'’ If the same tongue gesture be finished more 
vigoroualjr, the resultant word will end in a h or owing 
to the back portion of the tongue making a closure 
against the soft palate. 

Thus, by unconsciously using the tongue, lips, jaw, etc., 
in the place of the bead, hands, etc., pantomimic gesture 
would almost automatically produce human speech.^ 

Puget fabricated words by moving his own jaws, 
tongue and Ups in ways which seemed to him Ukely to 
have been used as oral gestures of primitive men 
accompanying manual or other gestures meaning 
reach up, draw back suddenly, scrape, wave aloft, 
shoot with a bow and arrow, sew, blow, plough, strip 
grains from the stalk, pick berries, collect them and 
bury them in the ground, and many others. He finds 
substantial corrospondoncca between his fabricated 
sounds and certain words in old languages. Of the 
famous Aryan roots he considers that 77 per cent, are 
clearly pantomimic. For example, “tank—contract, 
compress—as in thong, is due to two compressions 
in succession fore and aft the palate.” “da—^givc— 
seems to be an offering gesture made with the 
tongue,”^ 

Paget's book “Human Speech” is so recent (1930) 
that his theory has not yet received a pet name. Using 
Uie first illustration that he gives we might call it the 
yum-yum theory. This, however, really misrepresents 
and unduly favors it; for the theory requires the 
mouth parts to pantomime not eating, drink¬ 
ing, sipping, blowing and other acts of the mouth 
parts themselves (nobody doubts that), but move¬ 
ments of other parts of the body. A truer nick¬ 
name would be the “tongue-tied” theory, meaning 
that the tongue is yoked with the body by subtle bonds 
of mimetic kinship. The theory has been accepted by 
at least one psychologist, Eisenson, but it has not been 
acceptable generally. Personally, 1 do not believe that 
any human being before Sir Richard Paget ever made 
any considerable number of gestures with his mouth 
parts in sympathetic pantomino with gestures of his 
hands, anus and lep, still less that any considerable 
number of men in any local community jnode the same 
oral gestures in such pantomine. 

And now for my theory, which is a humdrum affair 
compared with any of these four. 

Let us assume a group of one or more human 
families living together at least as continuously as one 
of the groups of chimpaneees studied by Nissen in 
their natural habitat. Let us assume that their en¬ 
vironment includes, besides the untouched objects of 
nature, a few objects chosen and preserved as tools, 
say a few pounders, a few cutters, a few gourds, shells 
ox other dippers and holders, and perhaps a few stab- 
bters and scrapers; and also some natural objects 

sR. Paget, Human Speech,” pp, 133-138, passim, 
1930, 
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chosen and preserved as playthinp, things that one 
can chew on, roll or throw, make a noise with, and the 
like. 

We may safely assume further that these humans 
made a wide variety of movements with their hands, 
much the same as the human infants of to-day instinc¬ 
tively make, pushing, pulling, tearing, putting into 
their mouths, dropping out therefrom, dropping, 
throwing, picking up, etc., etc. 

We may safely assume further that these humans 
made a variety of sounds like the meaningless prattle 
of infants, letting their mouth parts play with their 
voices in the same multifarious way that their hands 
play with any obtainable object. The variety of 
sounds made may indeed have been greater than that 
made by an infant of to-day, whose vocal play may 
be narrowed by the elimination of sounds which are 
alien to the language which his environment favors. 
And we know that an infant of to-day makes a much 
wider variety of articulate sounds than the language 
of his parents contains. 

Such a person in such a group would at an early age 
have a memory itnage or expectation or idea of the 
appearance of the person who nursed him, which her 
voice or smell or caress could evoke though she was 
unseen. By having been experienced in so many dif¬ 
ferent O/Ontexts, some image or expectation or idea 
referring to her would have acquired an existence 
independent of any particular sequence of behavior. 
In a similar manner he would have an image or ex¬ 
pectation or idea referring to each object that had 
been associated with many varying concomitants in his 
uses of it or play with it. 

Such a person would prattle while he worked or 
played n»uch as a child of a year or two now prattles 
as he plays. If his making a certain sound became 
connected with his experiencing a certain object or act 
and having an image or expectation or idea of that 
object or act, he would have a language. That sound 
and the act of making it would mean that object or 
act to him. It would be a private language useless as 
yet for communication. It would be a narrow lan¬ 
guage consisting of only a few words referring mostly 
to bis own acts and possessions, to the persons in the 
family group and to their acts and possessions. But 
it would be genuine language. 

And it would be a valuable intellectual tool for its 
possessor, enabling him to replace the somewhat cum¬ 
brous and elusive images or expectations by sounds 
that he could make and arrange more or less at will. 
If he did connect ik with his digging stick, and Up with 
his laige turtle-shell container, t/uw with truffle and 
kus with clam, he could plan an expedition to get 
truffles or one to get clams more easily and conven¬ 
iently than he could with only pictorial memories. 
Consequently, we may safely reckon that any person 
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who made these oonnections that grave soimda mean¬ 
ings and gave things symbolic equivalents would keep 
them, even though he alone understood them. 

What now is the probability that a person brought 
up in a languageless family group would form one 
such connection whereby a sound (not an instinctive 
cry of pain, delight, triu!uj>h, etc.) meant an object? 
What is tlie probability that he would form two such? 
Three? Four? A dozen? A score? 

Properly planned experiments wiUi enough infants 
brought up in u languageless environment for ten 
years (perhaps for a much shorter time) would give 
a decisive answer. 1 have long wished to make syste¬ 
matic observations of infants in linguistically under¬ 
privileged environments, but have never been able to 
find the time, and must rely upon memories of casual 
observations of iny children and grandchildren in 
making my estimates. 

I think that the probability that a person in the top 
half of the species for intelligence by birth would 
make four or five such connections is very high, say 
seven out of ton. Consider a child of early man play¬ 
ing with a large shell used as a container in the house¬ 
hold and prattling as he plays. us take the state 
of affairs least favorable to connecting the sound ug 
with that shell. 

I^et his prattling possibilities consist of a thousand 
syllables all equally likely to occur, and all as likely 
to occur in any one situation as in any other. Then 
the chance that he will utter ug as he puts a pebble 
in the shell is 1 in 1,000 if be prattles at all. And un¬ 
less that connection between the manual act and the 
vocal act is somehow strengthened, he will be as likely 
the next time that he drops a pebble into that shell to 
utter any other sound in his repertory as to utter ug. 
Very often he will utter other sounds and no progress 
will be made toward the attachment of meanings to 
his utterances. 

But there are forces which tend to cause progress 
away from purely miscellaneous vocal play. First of 
all the child who puts one pebble in the shell is likely 
to put another in then and there. His enjoyment of 
the act makes him repeat it, that is, strengthens its 
connection with the mental set in which he did it first. 
Now that mental set happened ut that time to evoke 
also the vocal play of saying iig^ and the confirming 
reaction which the enjoyment of the manual play set 
in action lends to spread or scatter so as to strengthen 
also the connection of the situation with the utterance. 

In the second place, saying ug to the shell and 
pebble may be itself enjoyable and the connection 
may thereby be strengthened. Consequently, the prob¬ 
ability that the child will drop a second pebble is sub¬ 
stantial and the probability that he will utter ug there¬ 
with if he utters anything is far above 1 in 1,000. 

Let us assume provisionally that some activ«-minded 


Homo Sapiens did thus connect ma with the mother 
who nursed and fondled him, ba with the ronnd black 
thing that rolled and tossed, unfc with the club with 
which he knocked down his prey, and similarly for a 
dosen or more “words,'' as we may tnily call them. 
If he did this, what would be the probability that some 
second person in the group would come to understand 
these words ? And if he did come to understand them, 
what would be the probability that the first person 
would come to use them with the intent of having the 
second person understand them, and so attain the con¬ 
dition of possessing speech as o social tool? 

If one person in a hitherto languageless group of 
two or three dozen souls has reached the Stage of a 
private language of a score of words the probability 
that some other person in the group will come to un¬ 
derstand three or four of his words is much more 
than infinitesimal. 

His compuuioiiB might well hear him say kus os he 
dug up a clam or opened a clain or ate a clam, a hun¬ 
dred times in a week. Even if they paid no more at¬ 
tention to his speech than to his personal play, vocal 
or non-vocal, the sound kujs would tend to make them 
think of a clam more often than of any other one 
object. And under certain conditions they would be 
attentive to his si>eech. For example, in a group dig¬ 
ging for clams together, if one cried kuz whenever he 
found a clam, the cry would become interesting to 
others. 

If the group had a dozen or so %ow-wow” (that is, 
mimetic) words that they used os signals, they would 
be thereby the more disposed to attend each to the 
other's vocalizations. If a second person of the group 
had a private language of his own, though unlike that 
of the first person in every particular, the second per¬ 
son woiild be thereby the more disposed to attend to 
the first person's vocalizations. If the group had a 
system of mutual influence by gestures, even one 
utterly devoid of any vocal accompaniments, its mem¬ 
bers would be thereby a little more disposed to attend 
to the vocal behavior one of another. 

So I would set the probability that in a group of 
thirty souls, one of whom bad a private language of 
twenty words, some one other person would come to 
understand five of these words in the course of a 
moderate lifetime of thirty-five years as well above 
one in ten thousand, and probably above one in a thou¬ 
sand. 

If the family group of say thirty souls has an in- 
ventor of a private language of say twenty-five words 
and say ten of the thirty understand say eight of the 
words, what is the probability that aiiy one of these 
ten ^ use any of the eight words that he under-* 
stands, use it, that is, to mean to bimadtt the Udfig 
or act or event in question? This probability is 
stantiah hut it is not 100 out of 1^^ 
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in ftudi a group will hear and understand a word hun¬ 
dreds of but in all probability never say it at 

all) except accidentally as an element in their mean¬ 
ingless chatter, But some will, when tliey themselves 
utter this word in their meaningless chatter or for any 
reason, understand it as if it were spoken by A. And 
this act of saying a word and having it mean some¬ 
thing will tend to be satisfying rather than annoying. 
Meaningful prattle is more satisfying than meaning- 
less and will therefore be more frequently repeated. 

If A, the original inventor, hears B or C or D say 
one of the words to which he, A, attaches meaning 
when he himself says them, what is the probability 
that he, A, will understand the word spoken by B? 
It is not 100 out of 100. The connection kus’^clam 
may remain confined to kuz said by A, because A is 
stupid or by nature an extreme introvert or what 
William James called a lonely thinker, or because of 
the general tendency of connections to operate only 
in the way in which they arc formed. But A has, by 
hypothesis, an IQ of 100 or bel ter, and if B goes about 
saying kuz repeatedly and as if he meant something, 
A is likely to notice what B says, and will at least bo 
iniire likely to attach the thought of clam to the sound 
kuz when made by B than to attach any other one 
meaning to it. I should conjecture that the prob¬ 
ability of A's understanding B would be well over 25 
in 100 and under 90 in 100. 

It is perhaps time to attach a name to the theory 
which I am expounding. Let us save everybody 
trouble by giving it an opprobrious name from the 
start 1 Since it relies on the miscellaneous vocal play 
of man instead of his alleged mimetic or emotional 
utterances, it could be called the ^n[)abbJe-babble” 
theoiy. Since it starts with languages private to single 
persons, and progresses gradually toward speech in the 
full speaker-hearer relation (which, indeed, my exposi¬ 
tion has not yet reached) it could be called tlie *‘onety- 
fcwoty^’ theory. Since it depends on successive selec¬ 
tions of chance variations in sound-reality connections, 
it could be called the “chancey-ohance” or ^luck-luck” 
theory. Or we may combine its two main dynamic 
features and call it the babble-luck theory. 

Let us continue with the luck-luck course of the 
babble-lack theory. 

If B understands kuz as spoken used by A and A 
understands k^z as spoken by B, what is the prob¬ 
ability that A will come to use the word as a means 
of influenemg B1 What is the probability that B will 
come to use the word to influence Af 

It is not 100 out of 100. A and B might continue 
for years to get meaning from one another's use of 
the v^rd, but never use it for any purpose otlicr than 
OB a self-reminder or as an aid in. personal plans or for 
self^tertainment However, if A said kuz when he 
about to set forth to dig dams, and B was moved 


by hearing kuz to set forth to dig clams also, and so 
accompanied A on several occasions, there might 
fairly easily be built up a habit in A of saying kuz 
when he Wonted B's company on a clamming trip. 
(The formation of this habit would not be as simple 
as this sounds or by one direct linking, but by various 
cooperating asaociutive links which I could describe if 
necesaary). Or if A had already a habit of purposive 
communication with B by means of n gesture such as 
pointing to a clam and to IVs mouth when he wished 
or permitted B to cat it, A might well happen to say 
kuz along with the two gestures and eventually in 
place of the former gegture. (Here again the sub¬ 
stitution would not be as simple as it sounds, but it 
could come to pass.) 

A and B thus reach a stage where a word is used 
by one of them, say by A, with the cxfiectation that 
his saying it in the presence of the other will produce 
or favor certain behavior in the other, and wdiere A 
has the habit of saying it to the other as an appro¬ 
priate thing to do when a certain desire or purpose 
moves him. This is genuine human language used in 
the speaker-hearer relation. But the relation is, as 
yet, unidirectional, from A as speaker to B as hearer. 

Speech need not progress further to full two-way, 
give-and-take speech, but it could, and often would. 

I will not run the risk of wearying you with the prob¬ 
abilities that the normal operations of repetition and 
reward would lead men to this final stage. They are 
high. 

Each of the stages tliat I have described, from that 
of wmrds used privately to x>urposivo use of speech 
in the full spcaker-honrer relation, was self-sustaining, 
by adding something to the group's balance of satis¬ 
factions, or to its chance of survival, or to both. A 
one-man language could make that man remember, 
anticipate and plan bettor. In .so far as others under¬ 
stood A's words, each of them had some profit from 
A's experience in addition to their own. In so far os 
they used his words, each had a private language with¬ 
out originating it. When they reached the stage of 
understanding one another certain experiences of any 
one were of profit to all. The stage of purposive use 
of words to modify the behavior of another gave the 
possibility of increasing costless cooperation and de¬ 
creasing costly interference of person with person. 
Even if the words used were few and the occasions 
of their use limited to a very narrow round of sug¬ 
gestions, commands, invitations and reports, the bene¬ 
fits would still be enough to maintain the lingnistio 
activities. 

Nothing in all this so far requires that either A or B 
thinks of the other as imagining or meaning dams 
when he says kuz. Such imputation of an inner life 
to another may arise later and regardless of com¬ 
munication, though of course it can not progress far 
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without communication. How it arisea is a faBcinating 
problem, but to discuss it would make far too long an 
interruption of our present task. 

Let us turn rather to some possible criticisms. First 
it will be said that the speech which I have derived 
from babble by luck is a pitifully smull, crude affair 
in comparison with the speech of any known group 
present or past. This criticism is true. Even after a 
dozen or more words had been used purposively hun¬ 
dreds of times by a third of the family group and 
understood after a fashion by two thirds of the group, 
the use and understanding would be nowhere nearly as 
clean-cut as that of a modern man or child. A xjcr- 
aon could use words more or less appropriately in cer¬ 
tain situations in the sense that the use of the word 
was much more appropriate on the average than say¬ 
ing nothing, or than saying some other word of those 
in his active vocabulary. He could understand words 
in the sense that what ho did to the total situation in¬ 
cluding the word was on the average different from 
what he would have done if some other word had been 
there, and better than what he would have done if no 
word had been there. But when the imperfect iip- 
propriatenes-s of a speaker's uses was combined with 
a hearer’s inadequate understandings, a perfect result 
could not be expected. If the speaker went much be¬ 
yond the regular routine uses, he would arouse mis¬ 
understanding, neglect or perplexity. The group’s 
linguistic activities might be clumsy as well as ex¬ 
tremely narroTtt 

It will be said that the evolution of any language 
worthy of the'name from such crude beginnings is 
problematic. This criticism also is true, but it is not 
very damaging. The problems are no harder than the 
problems of the evolution of mechanical tools from 
their crude beginnings. The evolution of a vocabulary 
of two hundred names of acts, objects and events froiii 
a vocabulary of twenty is a problem, though a rather 
easy one.* The evolution of a language that can mean 
qualities and relations as well as objects and events 
is a further problem. The evolution of a language 
that can by sounds ask questions, distinguish orders 
from statements and date events has further problems. 
Refinements of meaning, as by our adjectives and ad¬ 
verbs, and abbreviations of speech, as by our pro¬ 
nouns, involve further problems. 


I have not solved these and other problems. But I 
think they are all soluble. If the facts which I have 
related account for how men came to use articulate 
words with the purpose of influencing other men, to 
understand such words and to cooperate in the 
speaker-hearer relation, they can fairly be said to ac¬ 
count for the origin of language, but to leave us with 
many problems id its development. 

A third possible criticism is that the babblo-luck 
doctrine should have produced dozens, maybe hun¬ 
dreds of different languages of this beggarly sort. 
Origin from miscellaneous bubble would cause a multi¬ 
plicity of primeval languages unless one family group 
got so great a head start that its language spread to 
all other tribes before they had invented any languages 
of their own, which is unlikely. I see nothing objec¬ 
tionable in this. It seems to me sure that any con¬ 
tinuing group of intelligent human beings would in 
time get a language from “babble and luck” if they 
did not get it earlier from neighbors or visitors who 
already had it. In many cases they would get it so. 
Inter-group learning would be of the same general 
nature as the intra-group learning. 

A fourth possible criticism is that hundreds of gen¬ 
erations seem to be required to get even this beggarly 
language if the group has no aid from outside. This 
seems to be really an argument pro rather than con. 
Surely the notion that primeval men who were word¬ 
less got words as quickly as modern men got Moham¬ 
medanism or Christianity or steam engines is fantastic. 
The length of time from selecting and using flints 
that were sharp to chipping flints to make them sharp, 
and the length of time from chipping them roughly 
to chipping and polishiug them in the elegant 
neolithic styles arc both reckoned in many thousands 
of years. 

Whatever may be the value of this account of the 
origin of meaningful speech, one thing is certain. The 
human animaFs miscellaneous play with his vocal 
paratus and the articulate sounds he thereby produces 
and the associations he makes of these with things and 
events independently of, and especially contrary to, 
his linguistic environment deserve much more atten¬ 
tion from psychology and linguistic science than they 
have hitherto received. 


OBITUARY 


CHARLES FREDERICK MARVIN 

Dr. Charucs Fkedkrtck Marvin, former chief of 
the United States Weather Bureau, died in the early 
tnorning of June 6, 1943, at Doctors Hospital, Wash- 

* One generation having reached the linguiatic status I 
have described, the second generation can learn from it 
and spond most of its linguistic activity in adding its 
inventions to the parental stock. The custom of naming 
things and acts by sounds may, after a certain number 


ington, D. C., of heart failure following a recent 
operation. He was bom at Putnam (now Zanesville), 
Ohio, October 7, 1858, son of Charles F. And Sartth 
A. (Speck) Marvin; and was educated at the publie 

of such sound-moaning connections has been reached, be* 
come a conseioua deliberate habit, Some early Ungakt 
may then devote his spare time to namiiig eVery penmn 
in the group, every animal that frequents the locality, and 
every tool or weapon that be uses. 
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achoola of Coluxnbua, Ohio, and the Ohio State Uni- 
verBity, which awarded him the degree of M.E. in 1883 
and of 8c.D. (honorary) in 1932. From 1879 to 
1883 he tanglit mechanical drawing in this university 
and instructed in its mechanical and physical labora> 
tories. In 1884 he was appointed a junior professor 
in the Office of the Chief Signal Officer of the U. S. 
Army, where he remained until the establishment of 
the Weather Bureau in 1891. After this date and 
through several administrative changes, he sei'ved as 
“professor of meteorology’^ until 1913, when, follow¬ 
ing the recoin intend ation of the National Academy of 
Sciences, President Wilson appointed him chief of 
the Weather Bureau, a position he held until his re¬ 
tirement in 1934, after 50 years of service. 

Dr. Mandn’s services to the Weather Bureau and 
to meteorology naturally had to do with several 
branches of this science, Ilis principal contributions 
were in the designing, construction and standardizing 
of meteorological instruments of many kinds*, and in 
guiding the policies of the Bureau during the early 
stages of its transition into an important influence in 
the present era of aeronautical expansion. The lead¬ 
ership of the Weather Bureau was his responsibility 
during troublous times; his inherent qualities of judg¬ 
ment and stability played their part in his administra¬ 
tion of the Bureau’s affairs. 

Above all, his interest in improving the exactness 
of meteorological measurements stood out. For nearly 
every weather element—wind direction, wind velocity, 
baronietric pressure, evaporation, cloudiness, precii>i- 
tation (both rain and snow), duration of sunshine, 
intensity of sunshine, temperature, humidity—be de¬ 
veloped one or more measuring and automatically 
recording devices, cither original or modified, and 
designed to improve meteorological observations and 
records for a variety of public uses. One of his most 
important contributions in this connection, and also 
one of his earliest, was the experimental evaluation 
of the constants in humidity equations and the con¬ 
struction of humidity tables; it is from these tables 
tijat one can read off at once the current humidity of 
the air as soon as he knows the simultaneouB readings 
of a properly exposed dry thermometer and an ade¬ 
quately ventilated wet thermometer—information 
valuable on its own account, and vital to the ft^recast- 
ing of the coming weather of the next few to 24 hours. 

Of all the meteorological instruments, however, the 
Robinson cup anemometer, to measure the velocity of 
the wind, seemed to fascinate him most. He worked 
on it, effectively, and wrote about it, from early in 
his career with the Weather Bureau until years after 
his retirement. Another of the studies and one of 
particular significance in early systematic investiga¬ 
tion of the upper air was the design and construction 
of kites and kite instruments. 


Besides these distinctly meteorological contribu¬ 
tions, he found time and energy to devote to other 
practical and important interests—notably the design 
and building of seismographs and the reform of the 
calendar. One of his seismographs was in operation 
at the Central Office of the Weather Bureau in Wash¬ 
ington, D. C., for many years, and when finally dis¬ 
mantled was one of the best mechanically recording 
seismographs then in use anywhere. His work with 
calendar reform, devoted and constant though it was, 
found the inertia of public conservatism in this sub¬ 
ject too great to be overcome by logic. Dr. Marvin 
was a member of a number of scientific societies, 
among them the American Geophysical Union; the 
American Meteorological Society (president, 1920); 
the Washington Philosophical Society (president, 
1903); the Washington Academy of Sciences, and the 
National Advisory Committee for A eronatitics. 

In 1928 he was knighted by the King of Norway 
to the Order of St. Olaf, first order, in recognition of 
the aid given by the Weather Bureau to Raold 
Amundsen during his Arctic explorations; and in 
1934 was a U. S. delegote to the Longue of Nations 
at Geneva. 

He was a member of the Cosmos Club of Washing¬ 
ton, D. C. 

])r. Mnrvin was three times married: to Nellie 
Limeburner, June 27, 1894, died February 27, 1905; 
2d, to Mabel Bnrtholow, November 8, 1911, died Feb¬ 
ruary 8, 1932; 3rd, to Sophia A. Beuter, November 
12, 1932, died February 3, 1943. IJe k survived by 
two daughters, Mrs. E. Parks Norwood, of Tucson, 
Arizona, and Mrs. Claud Livingston, of Kenwood, 
Md., and one son, Charles F. Marvin, Jr., of Wash¬ 
ington, D. C., nil children by his first wife; and by 
six grandchildren. 

W. J. Humphreys 

IT. 8. Weather Bureau, 

Washinoton, D. C. 

RECENT DEATHS 

Dr. Karl. Landstkiner, emeritus member of the 
Rockefeller Institute for Medical Research, died on 
June 26 at the nge of seventy-five years. Dr. Land- 
steiner was Nobel Laureate for Medicine in 1930, 

Db, Stanley E. Coulter, emeritus dean of the 
School of Science of Purdue University, died on Juno 
26 at the age of ninety years. 

Dr. James McGifpkrt, head of the department of 
mathematics at the Rensselaer Polytechnic Institute, 
Troy, N. Y., died on June 18 at the age of seventy- 
five years. He had been a member of the faculty 
since 1892. 

Db. Gilbert A, Youno, since 1912 until his retire¬ 
ment with the title emeritus in 1942 head of the 
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School of Mechanical Engineering of Purdue Univer¬ 
sity, died on June 27 at the age of seventy-one years. 

Dr. George Curtis Martin^ from 1909 to 1924 
geologist of the Geological Survey, later eonsulting 
geologist, died on June 23. He was sixty-seven years 
old. 

Nature records the death on April 24 at the age of 


seventy-four years of Lionel K. Crawahay, at one time 
a member of the soientifle sta^t of the Marine Biologi¬ 
cal Association and for many years research officer of 
the Sponge Fishery Investigations in the West Indies 
and British Honduras, and of Professor Kurt Huber, 
professor of experimental psychology in the Univer¬ 
sity of Munich, recently executed for ^‘traitorous con¬ 
spiracy.” 


SCIENTIFIC EVENTS 


THE BIRTHDAY HONORS OF THE KING 
OF ENGLAND 

It is stated in Nature that the following names of 
men of science and others associated with scientific 
development appear in the Birthday Honors list of the 
King of England: 

Baronet: Sir John Fraser, regius professor of clini¬ 
cal surgery, University of Edinburgh. 

Dr. N. K. Johnson, director of the Meteoro¬ 
logical Office. 

KM.E.: Sir T. Franklin Sibly, vice-chancellor of 
the University of Reading and chairman of the Com¬ 
mittee of Vice-Chancellors and Principals. 

Knights: Captain J. P. Black, managing director 
of the Standard Motor Co., Ltd., and chairman of the 
Joint Aero-engine Committee; D, A. E, Cabot, chief 
veterinary officer, Ministry of Agricuiiure; Dr. II. L. 
Eason, president of the General Medical Council; 
Dr. C. S. Fox, director of the Geological Survey, 
India; Dr. H. Spencer Jones, astronomer royal; J. 
M. Kennedy, deputy chairman of the Electricity Com- 
mifiLsion; P. M. Kharegat, vice-chairman, Imperial 
Council of Agricultural Research, India; E. Mac- 
fadyen, chairman of the governing body, Imyjcrial 
College of Tropical Agriculture; Dr. A. D. McNair, 
vice-chancellor of the University of Liverpool; Pro¬ 
fessor J. L, My res, formerly Wykeham professor of 
ancient history, University of Oxford, for services to 
learning; Professor G. P. Thomson, professor of 
physics, Imperial College of Science and Technology. 

CM.: E. W. Hives, for services in the design of 
aero-engincs. 

C.B.: J. M. Caie, deputy secretary, Department of 
Agriculture for Scotland; W. S. Farren, director, 
Royal Aircraft Establishment, Ministry of Aircraft 
Production. 

CJ.E,: 11. Trotter, utilisation officer. Forest Re¬ 
search Institute, Debra Dun. 

C.B.E.: R. Chadwick, chief designer and director, 
A. V. Roe and Co., Ltd.; Dr. H, L. Guy, chairman of 
the Gun Design Committee, Scientific Advisory Coun¬ 
cil; Professor J. Jewkes, deputy director-general of 
statistics and programs, Ministry of Aircraft Produc¬ 
tion; Professor J. N. Mukherjec, professor of chem¬ 


istry, University of Calcutta; R. K. Pierson, chief 
designer, Vickers-Armstrong, Ltd. (Aircraft); Major 
R. W. Sharpe, chairman. Agricultural Executive Com¬ 
mittee, Berwickshire; Lieutenant-Colonel W. W. Zam- 
bra, secretary, Imperial Communications Advisory 
Committee, 

THE NATIONAL FOUNDATION FOR IN¬ 
FANTILE PARALYSIS 

Twenty-eight grants, amounting to $354,370, have 
been made by the National Foundation for Infantile 
Paralysis to universities, hospitals, laboratorie.s and 
other organixations in eleven states to continue the 
fight against the disease. Dr. Basil O’Connor is presi¬ 
dent of the foundation. 

The grunts were reirommended by the medical ad¬ 
visory committees at the semi-annual meeting and 
have now been approved by the board of trustees. 
The funds which make the program possible are raised 
annually in January through the celebration of Presi¬ 
dent Roosevelt’s birthday. 

Sixteen grants, amounting to $216,020, were made 
for virus and after-effects research. Four of these are 
on long term projects being conducted at Yale Uni¬ 
versity, the Johns Hopkins University, the University 
of Michigan and the University of Wisconsin. 

Twelve grants, amounting to $138,350, were mode 
for various educational programs including the train¬ 
ing of technicians in the Kenny method of treatment. 
Some of these grants include projects for educational 
work for physicians and the public. The sum of 
$2,500 was appropriated for the preparation of a 
complete bibliography on poliomyelitis. The compila¬ 
tion is being done for the foundation with the aid of 
the library of the American Medical Association and 
the John Crerar Library, both in Chicago, 

The list by states follows: 

OALirOANlA 

Stanford Univcraity School of Health 

(Women) .-..... $ 11,820 

American Physiotherapy Assoeiationi 

Btanford UnivCTBlty . . 10,090 

Stanford University ..*.. 0,800 
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ITniirersit^r of California Medical New York Medical Colleg^e Flower 

School, San Francisco. 4,660 and Fifth Avenue Hospitals, Now 


Totel . 4 33,270 

CoKNacncuT 

Yale University School of Medicine 
for the Yale PoHomyelitis Study 
Unit, New Haven (1st year of a 


6-year grant) .. . 37,200 

Gjcoroia 

Warm Springs Foundation, Warm 
Springs . 43,480 

ILUNOIB 

University of Cliicago . $ 7,500 

Northwestern University Medical 

School, Chicago (2 projects) . 0,700 

American Medical Association, Chi¬ 
cago . 2,500 

Total .-. 16,700 

Iowa 

State University of Iowa, Iowa City . . . 1,000 

Maryland 

Tho Johns Hopkins University for 


the Center for the Study of Infan¬ 
tile Paralysis and Related Virus 
Diseases, Baltimore (2d year of a 


6-year grant) .. 38,320 

Masbachxtsktts 
The Children's Hospital, Boston (2 

projects) .-. $ 11,400 

Harvard Infantile Paralysis Commis¬ 
sion, Boston. 10,000 

Massachusetts General Hospital, Bos¬ 
ton .-. 8,300 

Total . 24,700 

Michcoan 

University of Michigan School of 
Public Health, Ann Arbor (Ist year 

of a 3-year grant) . $ 40,000 

Michigan Department of Health, 

Lansing . 19,950 

Wayne University College of Modi- 
cine -. 6,000 

Total ... 64,950 

Nrw York 

National Organization for Public 
Health Nursing, New York City 

(2 projects) ..... $ 31,100 

National League of Nursing Educa¬ 
tion^ New York City. 16,500 

Unlremity of Rochester School of 
hfedicino and Dentistry, Rochester 14,800 

Teachers College, Columbia Univer¬ 
sity, New York, City ...... 


York City .-. ' 600 

Total . 64,050 

Pennsylvania 

University of Pennsylvania, Phila¬ 
delphia . $ 10,000 

D. T, Watson School of PhysioUier- 
npy, Leetsdole. 4,500 

Total . 14,600 

Wisconsin 

University of Wisconsin, Madison (3d 

year of a 6-year grant) .. 15,600 

Grand Total. $354,370 

THE INTERNATIONAL COMMISSION ON 
ZOOLOGICAL NOMENCLATURE 

The International Commission on Zoological 
Nomenclatnr<^ is issuing a series of opinions on cases 
W'hich have been submitted to the couimiBsion prior 
to 1939 and on which a sufficient number of votes 
have been received from the commissioners. 

Opinions of the International Commission on Zoo¬ 
logical Nomenclature were formerly published in the 
Smithsonian MisceUanoous Collections. This new 
aeries of opinions, which begins with No. 134 and goes 
through 144, are published at the Publications Office 
of the Commission, 41, Queens Gate, London, S.W. 7. 

The oommiaaion has also commenced the publica¬ 
tion of The Bulletin of Zoological Nomenvl^Uire, the 
official organ of the Commission on Zoological Nomen¬ 
clature; Part 1 of Volume 1 was published on May 
21, and the second part was published in June. Sub¬ 
scriptions for the Bulletin may also be sent to the 
Publications Office. 

James L. Peters, 
Assistant Secretary 

THE TERCENTENARY COMMEMORATION 
OF THE INVENTION OF THE 
BAROMETER 

It is announced that a tercentenary coiumeinora- 
tion of the invention of the barometer will be held at 
the University of Toronto on October 19. 

There will be two meetings, one in the afternoon 
and the other in the evening. The program follows: 

2: OOr.M. (1) “Telescope, Microscope and Barometer as 
a Point of Departure for the Natural 
Sciences." By Louis C. Karpinski, Uni¬ 
versity of Michigan. 

(2) "The Effects of the Discovery of the 
Barometer on Contemporary Thought.'' 
By G. S, Brett, University of Toronto. 
8:00p»m. (1) "Subsequent History of tlie Barometer," 


1,760 
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By W. E. Knowles Middloton, Meteorologi¬ 
cal Office, Toronto. 

(2) '^Tho Applications of the Barometer in 
Physics and Chemistry.*' By John Sat* 
terly, Unirorsity of Toronto. 

In proposing that this celebration be held in time 
of war the participating organizations are expressing 
their belief that other forces than those of evil will 
prevail and that the continuity of human endeavor is 
worthy of emphasis, particularly in these disturbed 
days. 

THE PITTSBURGH MEETING OF THE 
AMERICAN CHEMICAL SOCIETY 

^'Catax-vsib of War Chemistry*^ will be the central 
theme of hundreds of papers and addresses to be pre¬ 
sented before the one hundred and sixth meeting of 
the American Chemical Society, which will be held in 
Pittsburgh from September 6 to 10. 

Advances in wartime research will be reported at 
the scientific sessions, of which Dr. Per K. Frolich, 
director of tlie Chemical Division, Esso Laboratories 
of the Standard Oil Development Company, Elizabeth, 
N. J,, is president. 

“Manpower^' will be the subject of a three-day sym¬ 
posium at which industrial leaders will discuss mea¬ 
sures to overcome the shortages of trained scientific 
workers essential to the war effort. W. L. Elder, of 
the War Production Board, will preside. 

The food needs of the United States, civilian and 
military, and of the United Nations will be explored 
in symposia dealing with recent advances in the chem¬ 
istry of dairy products, vitamins, proteins and boron 
in agriculture. 

Other symposia will be devoted to anti-syphilitic 
agents, industrial hygiene, research tools of the col¬ 
loid chemist, research management in small labora¬ 
tories, unit processes, paint, plastic, reactions of 
solids, molecular addition compounds and library 
technique. 

Papers to be read at divisional meetings will outline 
progress in petroleum, gas and fuel, fertilizers, sugar 
chemistry and technology, cellulose, water, sewage and 
sanitation and chemical education. The society’s 
divisions of organic chemistry, physical and inorganic 
chemistry, biological chemistry, analytical and micro¬ 
chemistry, colloid chemistry and industrial and engi¬ 
neering chemistry will also convene. 

Francis C. Frnry, director of research of the 


Aluminum Company of America, has been appointed 
honorary chairman of the convention. Professor J, 
C. Warner, of the department of chemistry, Carnegie 
Institute of Technology, ie general chairman. Wil¬ 
liam P. Yant, director of development and research, 
Mine Safety Appliances Company, is general vice- 
chairman. An attendance of four thousand ie ex¬ 
pected. 

According to the announcement, in attacking the 
problems of manpower, first-hand knowledge of the 
experience of the United Nations will be drawn upon. 

The record of the American chemical industry in terms 
of production has been excelled by none and equaled by 
few. 

The tremendous increaeo in requirements resulting from 
a huge construction progfram, tho loss of men to the armed 
forctis, the lack of an officially sanctioned training pro¬ 
gram for replacements, and the use of college and xiniver- 
sity facilities by the Army and Navy have created a diffi¬ 
cult situation. 

In the matipowor symposium, both current and antici¬ 
pated shortages will bo discussed. Plans t(» improve 
existing conditions will be suggested by experts familiar 
with tho employment of women, with succossful training 
programs, draft deferment and other fields concerned with 
the problem of recruiting personnel for industry. 

The symposium on antisyphilitic agents, lasting two 
days, will be si)on8oro(l by the division of medicinal 
chemistry, of which John 11. Speer, of G. D. Searle 
and Company, Chi^-ago, is chairman. Technological 
developments in industry wull be traced in a unit 
process symposium at which Professor R. Norris 
Shreve, of Purdue University, will preside. 

F. J. Curtis, of the Monsanto Chemical Company, 
St. Louis, will be the chairman of the symposium on 
research management of small laboratoritMs under the 
auspices of the division of industrial and engineering 
chemistry. The divisions of biological chemistry and 
agricultural and food chemistry will hold joint ses¬ 
sions on vitamins. 

Divisional meetings will begin on Monday, Septem¬ 
ber 6, at 9 A.M. and conclude on Friday at 2 p.m. 
Sessions arc planned of the council and board of 
directors, of which Thomas Midgley, Jr., vice-presi¬ 
dent of Ethyl Corporation, is chairman. A public 
meeting at which general addresses will be delivered 
has been arranged for Wednesday, September 8. 
The headquarters of the convention will be at the 
Hotel William Penn, where registration of delegates 
will begin on Sunday afternoon, September 5. 


SCIENTIFIC NOTES AND NEWS 

The Lamme Medal, awarded annually for *^out- lion of Engineering Education to Professor Thomas 
standing achievement in engineering education,” was Ewing French, head of the department of engineering 
presented on June 19 by the Society far the Promo- drawing at the Ohio State University. The presanta- 
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tion was made by Dr. Henry T. Heald, president of 
the Illinois Institute of Teebnology and retiring presi- 
dent of the society, at its golden anniversary dinner. 

Dr. David Russell Ltman, of Wallingford, Conn., 
w^as presented with the Trudeau Medal for 1943 at 
the St. Tjouis meeting on May 5 and 6 of the National 
Tuberculosis Association. 

Frank II. Shaw, president of the Shaw Insulator 
Company of Irvington, N. J., received the John Wes¬ 
ley Hyatt Award, a gold medal and $1,000, for distin¬ 
guished achievement in plastics during 1942 in recog- 
nitit)n of his invention and development of transfer 
moulded plastics. The presentation was made on 
June 17 at a dinner in the Waldorf-Astoria, New 
York, by Dr. Per K. Frolich, president of the Ameri¬ 
can Chemical Society and a member of the award 
committee. The award was established in 1941 by the 
Hercules Powder Company. 

Dr. Carl Alfred Moyer, assistant professor of sur¬ 
gery at the School of Medicine of the IJniverHity of 
Michigan, was recently presented with the annual 
Henry Kussel Award in recognition of research on 
the physiology of breathing and the effect of various 
drugs on the respiratory processes. 

At the recent conmicncement of the University of 
North Carolina, Dr. T. Grier Miller, clinical professor 
of medicine at the Medical School of the University 
of Pennsylvania, in charge of the gastro-intestinal 
division of the University Hospitalp was awarded the 
degree of doctor of laws. 

The University of Arizona has conferred the hon¬ 
orary doctorate of science on E. C. Slipher, of the 
Lowell Observatory at Tucson. 

At the seventy-third commencement exercises of 
YTilson College, the degrtie of doctor of science was 
conferred on Dr. Gertrude Rand, research associate in 
ophthalmology of the Knapp Foundation of the Col¬ 
lege of Physicians and Surgeons, Columbia University. 

The officers, executive committee and members of 
the Division of Geology and Geography, National Re¬ 
search Council, for the year beginning July 1, are as 
follows: Chairman, William W. Rubey; vice-chair¬ 
man, Otto E. Guthe; Executive Committee, William 
W. Rubey, Otto E. Guthe, Marland Billings, Monroe 
G. Cheney, G. Arthur Cooper, Richard J. Russell. 
Bepresentatives of Societies: Marland Billings and 
T. S. Lovering, Geological Society of America; Paul 
F. Kerr, Mineralogical Society of America; G. Arthur 
Cooper, Paleontological Society; Otto E, Ghithe and 
Richard J, Russell, Association of American Geogra¬ 
phers; EliEabeth T. Platt,^ American Geographical 

^ Although MIm Platt died on May 22, her successor on 
the division has not yet been appointed. Therefore, to 


Society; Charles H. Behrc, Jr., Society of Economic 
Geologists; George W. Morey, American Ceramic 
Society; Monroe G. Cheney, American Association of 
Petroleum Geologists; John A. Fleming, American 
Geophysical Union. Members at Large: Ralph H. 
Brown, Willuiru W. Rubey and Joseph T, Singe- 
wald, Jr. 

Dr. Robert M. Gates, president of Air Preheater 
Corporation, New York City, has been nominated for 
president of the American Society of Mechanical En¬ 
gineers. 

The Mayo Foundation Chapter of Sigma Xi held 
its annual meeting on June 10, when new members 
were initiated. The officers elected for 1943-44 are: 
President, Dr. R. K. Ghormley; Vice-president, Dr. 
H. E. Essex; Secretary-Treasurer, Dr. C. F. Code. 
The retii*ing president, Dr. A. C. Broders, spoke on 
“The Relationship of Bird.s to the Economy of Man.'^ 

Sir Farqituar Buzzard, Bt., lately regius professor 
of medicine at the University of Oxford, has been 
elected to an honorary studentship at Christ Church. 

It is reported in Nature that at the anniversary 
meeting of the Linnean Society, London, held on May 
24, A. D. Cotton, keeper of the Herbarium in the 
Royal Botanic Gardens, Kew, was elected president 
in succession to Dr. E. S. Russell. 

At the annual general meeting of the Physiciil So¬ 
ciety, lAindon, held on May 18, the following officers 
were ok^cted for the year 1943-44; President, Profes¬ 
sor E. N. da C. Andrade; Vice-Presidents, Dr. J. H. 
Brinkworth, Professor C. D. Ellis, Dr. H. T. Flint, 
Professor N. F. Mott; Treasurer, Dr. C. C. Paterson; 
Secretaries, J. II. Awbery (Papers), Dr. W. Jevons 
(Business ); Foreign Secretary, Sir Owen Richardson; 
Librarian, Professor L. C. Martin. 

Professor Raymond C. Archibald became profes¬ 
sor of mathematics emeritus at Brown University on 
June 30. He has been for thirty-five years a member 
of the department of mathematics, and was at one 
time editor-in-chief of the American Mathematical 
Monthly, He plans in his retirement to continue to 
edit '^Mathematical Tables and Aida to Computa¬ 
tion,” published by the National Research Council 
since last January, as the organ of a committee of 
the council of which he is ehainnan. At the request 
of a committee of colleagues and former colleagues 
and students he sat recently for a portrait which has 
been completed and which will be presented to the 
university in the autumn. 

At Yale University Dr. William U. Gardner has 
been promoted to be professor of anatomy and chair- 

show that the American Geographical Society is repre¬ 
sented on the division, it seems best to indicate that Mina 
Platt was the roprosentative for this period. 
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mun q£ the department of anatomy in the School of 
Medimne. In both of these appointments he auooeeds 
the late Prof essor Edgar Allen, who died on February 
&f 1943^ while on active duty with the U. 8. Coast 
Guard Reserve. Dr. Harry S. N. Greene, associate 
professor of pathology and surgery, has been ap¬ 
pointed professor of pathology. Albert G. Conrad, 
associate professor of electrical engineering and co¬ 
inventor of a new adjnstable-speed electric motor, 
has been appointed chairman of the department of 
electrical engineering, Cornelius B. Osgood, associate 
professor of anthropology and curator of anthropol¬ 
ogy in the Peabody Museum, has been appointed 
chairman of the department of anthropology. 

Dr. Raymond B. AiiLEN, executive dean of the Chi¬ 
cago Colleges of the University of Illinois, has been 
appointed, from September 1 next, dean of the Medi¬ 
cal School. He will succeed Dr. David J. Davis, who 
is retiring. Dr. Alien will continue in his present 
position of executive dean of the Chicago depart¬ 
ments, which include the colleges of medicine, den¬ 
tistry and pharmacy and other institutions associated 
with these units. 

Dr. GranviIvLB A. Bennett, associate professor of 
pathology at the Harvard Medical School, Boston, has 
been appointed professor of pathology and bacteriol¬ 
ogy at the School of Medicine of Tulane University 
of Louisiana. 

Db. Burrell 0. Raut.ston, professor and head of 
the department of medicine and director of clinical 
teaching since 1930, has been appointed professor of 
bacteriology and dean of the School of Medicine of the 
University of Southern California at Los Angeles. 
He succeeds Dr. Seeley G. Mudd, who will continue 
as professor of experimental medicine. 

Phoeessob Arthur Holmes, of the University of 
Durham, has succeeded T. J. Jehu as regius professor 
of geology and mineralogy at the University of Edin¬ 
burgh. 

Dr, Edward David Hughes has succeeded Dr. Ken¬ 
nedy Orton ns professor of chemistry at the Univer¬ 
sity of North Wales, Bangor. 

Professor E. J. Salisbury, F.R.S., Quain prnfes- 
Hor of botany at University College, London, has been 
appointed director of the Royal Botanic Gardens, 
Kew, the appointment to take effect on September 1. 

Dr. Jorge Ancizar-Sobdo, director of the National 
Chemical Laboratory, BogoU, Colombia, and presi¬ 
dent of the Colombian Chapter, American Society of 
Agricultural Soieneea, has been appointed a member 
of the board of directors of the Institute of Tropical 
Agriculture of the University of Puerto Rico. 


Dr. Jamms H. ISuiBR, of Gie department of peyidiol* 
ogy of the LemiRtana State Univenril^f has leave of 
abeenoe to enable him to serve as pi^dK>logist in the 
office df the chief signal officer of the War Depart¬ 
ment, Washington, D. C. 

Dr. E. Raymond Hai^l, associate professor of ver¬ 
tebrate zoology of the University of California at 
Berkeley, has returned from a visit of two and a half 
months to Mexico, where he coUeded specimens and 
assisted in a survey of natural resources for the 
Mexican Government. Professor Hall brought back 
from the southern end of the tableland of Mexico 650 
specimens of mammals, which included pocket go¬ 
phers, skunks, opossums, weasels, mice and rats. The 
collection is said to be remarkable for the number of 
varieties, species and even genera which were found 
so close together. 

Db. Carl C. Likdegren, research associate, Wash¬ 
ington University, gave a university lecture on “Breed¬ 
ing Yeast for the Wartime Diet” at the University of 
Illinois under the auspices of the Division of Biologi¬ 
cal Sciences and lectured on June II on the same sub¬ 
ject before the staff of Dr. Tom D, Spies at the Hill¬ 
man Hospital in Birmingham. 

It is reported in Nature that the Council of the 
British Institution of Electrical Engineers has made 
the following awards of premiums: Institutian 
Premium: C. J. Beaver and E. L. Davey; Kelvin 
Premium: Dr. F. Brailsford and R. G. Martindale; 
John Hopkineon Premium: R. A. W. Connor; Non- 
Section Premiuma: Dr. E. Friedlander (Ayrton 
Premium), C. T. Melling (Llewellyn B. Atkinson 
Premium), J, Swaffield (extra premium); Wireieee 
Section Premiums: Dr. R. L. Smith-Rose and MisH 
A. C. Stickland (Duddell Premium), G. Paxr and W. 
Grey Walter (Ambrose Fleming Premium), Professor 
Willis Jackson (extra premium) ; Measuremente 
tion Premiums: Lieutenant-Colonel K. Edgeumbe 
(SUvanus Thompson Premium), M. Kabfmann and 
W. Sxwander (Mather Premium), G. H. Barker and 
A. L> Hancock (extra premium); See- 

tion Premiums: A. W. Thompson and J. C. Wood- 
Mallock (Sebastian de Ferranti Premimn), A. A, 
PoUitt (John Snell Premium), H. WlUott Taylor and 
K. L. May (extra premium); ImtaiUHom 
premiums: G. B. Alvey and N. Tetlow (Gfomptbn 
Premium), Forbes Jacksoa^ W. J, H. Woo^G. Stuilft 
and E. Jacobi (Swan Prmuium), J; B. Taylbr and 
C. E. Randall (extra prendum); pam 
1861i J. N. Waite. 

Tns Ama^aur Astremomers Aaso^dat^ 
quarters ^ the linden Planetarium oi! the Am^^ 
Maabum of Natimid 
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to tN 9 known mb tko Amnteor AstmiomerB Medal to 
fltitankite interest in aatronomy and to eommemorate 
the qnadxie^iteniiial of the death of Copernicus. The 
modnl will be given from time to time to an amateur 
astronomer or layman who x>orforms an outstanding 
service to astronomy. 

It is reported in The New York Times that Arthur 
Curtiss James, railroad industrialist, who died on 
June 4, 1941, left a gross estate of $37,771,613 and a 
net of $34,771,702. Charitable, religious and educa¬ 
tional institutions share $25,317,154, of which the 
James Foundjition gets $23,030,387. The James 
Foundation, which was created to aid charitable, re¬ 
ligious and educational institutions, will receive eight 
tenths of his residuary estate. In addition to this it 
also receives art and real estate worth $674,085 and 
remainder interests in trusts set up in his will valued 
at $1,202,682. Mr. James requested the foundation 
to aid institutions which he had helped during his life¬ 
time. Among these are Amherst College, Hampton 
Normal College and the Tuskegee Normal and Indus¬ 
trial Institute. 

Aocobdiko to the Harvard Alumni Bulletin, gifts 
to the university for the year to the date of com¬ 
mencement amounted to $5,144,255, a million and a 
half larger than the total amount received over the 
preceding year. The gifts for immediate use ($1,- 
078,574) were lower than for any year from 1933-34. 
But capital gifts of $4,065,681 were larger than for 
all except tiirec years of the last ten; and of these the 
unrestricted gifts—the moat valued and most needed 
by the university—amount to $3,320,884, or to more 
than the total xmrestrieted gifts for capital to the 
university in the eight years preceding. At the com- 


meneement ceremonies the marshal, David M. Little, 
presented to the university on behalf of the class of 
1918 a check for $100,000. 

The Academia Nacional de Medicina of Buenos 
Aires has recently established the Hirsch Medical 
Scholarship with a fund of 500,000 pesos given by 
Alfredo Kirsch, of Buenos Aires. Selected students 
will follow medical studies in the United States or 
Great Britain for two years, beginning in the middle 
of 1943. For the first ten years the scholarships will 
be given for studies on cancer, leprosy and infantile 
paralysis. 

The San Diego Society of Natural History, whose 
museum in Balboa Park has been taken over by the 
U. S. Navy for hospital purposes, has been allowed to 
retain a considerable section of the ground floor, ac¬ 
cording to Clinton Q. Abbott, director. Here the 
extensive study collections and departmental libraries 
have been gathered, and the research and publication 
activities of the staff are being continued. The main 
library has been moved to San Diego State College 
for the duration. The exliibits have been stored. 

Nature reports that ten Chinese students, the first 
to visit Britain under a new scheme operated by the 
British Council, arc now on their way to Great 
Britain. They have been given scholarships by the 
council, and will study some branch of engineering 
and will work at the university or ooUtge most suited 
to their special qualifications. Their training is ex¬ 
pected to be of special value both because it will 
equip them for reconstruction work in China, and 
because their familiarity with British engineering 
practice and equipment will furnish a link between 
Great Britain and China. 


DISCUSSION 

THB CONCBPT OF CELLS HELD BY at all, either state or imply that Hooke saw merely the 


HOOKE AND GREW 

< RaVKHiiHOKS to historioal topics in current text-books 
of biology, botany and aoology can be counted in roost 
dan» on the fingers of one hand. In eiew of the de- 
Oided lagk of any bistoneal approach, it seems rathor 
Ottoioidoes that two concepts that are presented from 
thiB'ktaadFoint are so ofteq either incorrect or dis- 
tiiMlI^ niialeading. The first of these—namely, that 
Sehleiden and Sdhwann were the real originators of 
the Wdl i^ry and enunciated it before any one else— 
has boml dispr^ hi st^larly fashion by Earling.’ 

^e sOiWnd Bengal error is a misunderstanding of 
t&s eoh^tion of the cell hdd by the early mkros- 
oo|>M^; ^i|p0ei^ ^ Robert Rooke and Nehemiah 
the Iwfiogiml text-<boofc8, including 
eb{eioEy‘,;if'''^ey refer to' tike topic 
W89. 


walls of cork, pith and charcoal. To be sure, he did 
see the walls of such cells, and with his ineffective 
microscope, they must have stood out more clearly in 
such tissues than in living material. 

Hoi^evor, Hooke was perfectly aware that cells in 
living plants had contents. This is stated very defi¬ 
nitely in his ^'Micrographia,^^ published in 1665. ^‘But 
thou|^ I could not with my Microscope, nor with my 
breath, nor any other way I have yet try’d, discover 
a ptuteage out of one of those cavities into another, 
yet I oannot thence conclude, that therefore there are 
none such, by which the Succus nutritius, or appro¬ 
priate juices of Vegetables, may pass through them; 
for, M several of those Vegetables, whil’at green, I 
have with my Microacope, plainly enou^ discovered 
these iQells or Poles fill’d with juices, and by degroes 
sweating, as 1 have also observed in green 
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Wood all ibhose Microscopiaal pores which appear in 
Charcoal perfectly empty of anything but Air.”® Or 
again, in speaking "0/ PetrifyM Wood,” he remarked 
“and with a Microscope, I found, that all those 
Microscopical pores, which in sappy or firm and sound 
Wood are filled with the natural or innate juices of 
those Vegetables, in this they were all empty, like 
those of Vegetables charr'd.”^ Hooke mentioned re¬ 
peatedly the ^^Succus nutritius, or natural juices of 
Vegetables”* and was definitely aware that cells in 
living plants had contents. 

According to the preface of his well-known book on 
“The Anatomy of Plants,” published in 1682, Nehe- 
miali Grew began his study of the structure of plants 
in 1664 His work on plants was much more intensive 
than that of Hooke. No one can read the philosoph¬ 
ical discussions and speculations of Grew and hot be 
impressed by his concept of tlm plant as a whole, and 
of its functions, even though he was incorrect in many 
of his deductions. Grew discussed at considerable 
length the “Infinite Moss of little Cells or Bladders*' 
of which the parenchyma of the root, for instance, is 
composed. He mentioned their size variations, their 
arrangement in rows—“they visibly run in Ranks or 
trains”—and their contents, “They are the Re¬ 
ceptacles of whicli is ever Lucid; and I think, 

always more Thin or Watery, They are, in all Seed- 
Boots, filled herewith; and usually, in those also which 
arc well grown, as of Borage, Badish, etc-”° In other 
places Grew referred to such ^^Bladders" as “fllPd 
with Sap”® and as “Cwterns of Liquor 

From these quotations it is evident that Ho(»ke and 
Gn;w fully realized that cells in living plants had con¬ 
tents. Of course they had no knowledge of the in¬ 
ternal structure and organization of the cell, of its 
nucleus and other constituent parts, of the protoplast 
as we know it to-day. They apparently did not appre¬ 
ciate the importance of the cell as a unit in the or¬ 
ganism. However, they thought of liquids or juices 
moving within the plant through the cells, foreshadow¬ 
ing, unconsciously, much more recent work on hor¬ 
mones, vitamins, viruses and the translocation of sub¬ 
stances in plants. 

Hooke’s use of the term cell is often condemned as 
a *'biologioa! misnomer” because the protoplasm is of 
course the important part rather than the wall. How¬ 
ever, in justification it may be pointed out that in 
plant tissues, at least, the wall is of marked signifi¬ 
cance; and further, there is nothing either in the ety- 

2R. Hooke, *'Mlcrographia,'' p. 110, 1666, 

«;6iA,p. 107. 

♦ Ibid,, also p. 114. 

»K. Grew, “The Anatomy of Plants,*' Book II, p. 64, 
1662. 

e/hid., Book X,p. 06. 

T Ibid., Book Ilf, p. 126. 


mology of the word or in its use in ordinary partaiMe 
that requires that the cell be empty. The Eomana 
used the word cella to refer—among other things--^ 
to the cell of a honeycomb or to a storeroom for wine, 
grain, oil, honey, etc. Certainly in such instances the 
contents were quite important. 

In summary, Robert Hooke and his illustrious con¬ 
temporary Nehemiah Grew knew that cells in living 
plants had contents; they did not think that they were 
merely “empty boxes.” 

Enwm B. Matzkk 

THE HYDROLYSIS OF d-PEPTIDES 

It is by now well known that peptidases from many 
different sources can hydrolyze unnatural peptides 
containing a d-amino acid radicle. Cleavage proceeds 
more slowly than it does in the hydrolysis of corre¬ 
sponding compounds containing the l-isomer; Berger, 
Johnson and Baumann,for exainple, find that pepti¬ 
dases from chick mucosa, yeast autolysate and malt 
can split d-lcucylglyeine about one thirtieth as rapidly 
as they split the racemic mixture. This is in accord¬ 
ance with the theory of steric hindrance, developed by 
Bergmann and his coworkers’^ to explain the fact that 
1-leucyl-d-alanine is split more rapidly than glycylgly- 
cine but less rapidly than l-leucyl-l-ahmine by yeast 
dipeptidase and erepsiu. 

Evidence from different sources suggests that the 
presence of one isonier may interfere with the hydroly¬ 
sis of the other. Thus Palmer and Levy^ found that 
the presence of d-alaiiylglycine stxongly inhibits the 
hydrolysis of the l-isomer by chick embryo extraota, 
although it is not itself hydrolyzed. On the other 
hand, Bamann and Schimke* find that the dipeptidaiw 
of human ovaries will hydrolyze d-leucylglycme but 
has little action on the d-isomer when dl-leucylglycine 
is used as substrate. Both Palmer and Levy, and 
Bamann and Schimke note that the reaction is in¬ 
hibited by the protlncts of hydrolysis. 

It seems probable that the true explanation of these 
phenomena lies in the effect of the pH ohnnge which 
accompanies dipeptide hydrolysis.® In the alkaline 
range, the dissociation constants of the dipeptides 
concerned lie between 8.0 and 8.4, while those of the 
amino acids lie between 9.6 and 10.0. Even with mod¬ 
erate buffering there is a marked alkaline shift during 
hydrolysis, so that the pH of the digest rapidly passes 
beyond the optimum and inhibition of enzyme action 
ensues. In the experiments of Palmer and Levy the 
presence of the non-hydrolyzable d-isomer presumably 

t J. Berger, M. J. Johnson and 0. A. Baumann, Jeut. 
Biol Chem„ 1S7; $69, 1941. 

a M. Bergmann, L. Zervas, J. 8. Tmion, F, Schneider 
and S. S^Teich, Jour, JWol. Ckm.. 109: 596, 1936. 

a A« H. Pahner and M. Levy, Ohm,, laOs 

407, 1940. 

4 B^ Bamaim and 0. Schimke, SO; 3i5,l;94L 

a G. B. Hekferd, Jour, Rap. 99: 143,1943. 
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gav« better buttering and the asoumption ia that the 
pH of the digest never reached the optimxim so that an 
apparent inbibition resulted. These authors state that 
the pH optimum v/ns at 7.8, the pH at which they 
worked, but this is not in agreement with the results 
of Berger and Peters,* who found, with three different 
buffer systems, that the peptidase of the chick embryo 
had a pH optimum at about 8.5. The latter agrees 
well with the more alkaline pH optimum of the sala¬ 
mander dipeptidase. 

Failures to detect hydrolysis of the d-isomer in 
racemic mixtures would result from the more rapid 
hydrolysis of the 1-isomer which, when completely 
split, would carry the pH of the digest beyond the 
optimum so that continued alow hydrolysis of the 
d-isomer would be prevented. It is evident that con¬ 
clusions with regard to the hydrolysis of d-peptides 
must not be based on the results of hydrolysis of 
racemic mixtures, a fact that has been overlooked by 
many authors, including myself. 

Grace E. Piokford 

Obbork Zoological Laboratory, 

Talk Univkesitt 

U. S. TEXT-BOOKS FOR STUDENTS IN LATIN 
AMERICAN UNIVERSITIES 

Present Situation 

Most texts used for advanced study are French and 
Spanish, despite the expressed desire of many pro¬ 
fessors to use United States texts. Texts in English 
from the United States are not used because the texts 
are too expensive; the 6 to 1 ratio of exchange, with 
Mexico for example, makes an imported text there 
cost 25 pesos that costs 5 dollars in the United States. 
The texts referred to are mostly those used in such 
small numbers by advanced classes in specialized sub¬ 
jects that a Spanish translation will not pay for itself. 

Yesterday I learned of one course in which the 
students this year at the Universidad Nacional de 
Mexico effectively objected to purchasing a 25 peso 
United States text assigned by their professor. He 
admitted (to them and to me) that they could not 
afford it. French and Spanish texts cost less in 
Mexico where potential volume of sales does not jus¬ 
tify publication within the country itself of texts in 
specialized subjects. 

Professors in Latin American universities find 
United States text-books superior for many courses 
because these books treat of American materials. For 
example, a botanical text from the United States in 
illnatrating stnicture, physiology, etc., employs kinds 
of plants found in America, whereas the European 
texts and illustrations treat of unfamiliar kinds of 
plants characteristic instead of Europe and Asia. 

, ^ G. Berger and T. Fefbera, JfeWwkr. phyaiol, C^ctn., 214 : 


Rbasoks for Making U. S. Texts Avah^bls 
IN Latin America 

(1) Several professors in Jjatin America have ex¬ 
pressed a desire for United States texts and the de¬ 
mand and plea is of constant growth. 

(2) As already noted, some United States texts are 
best because they treat of American materials. 

(3) Use of United States texts by Latin Americans 
in process of intellectual training is tremendously 
effective propaganda in that it brings fuller under¬ 
standing of English-speaking Americans to the Latin 
Americans; evidence is provided of United States 
accomplishment in science, art and literature. This 
evidence needs to be placed in the record for the 
benefit of the many Latin Americans who heretofore 
have known principally of our accomplishment in 
material matters—typewriters, automobiles and dol¬ 
lars. 

Means of Agoomplishmekt 

(1) Learn precisely which text-books arc desired 
and where and in what quantities. (2) Make these 
available at a cost within reach of the students for 
whom they are intended. 

One United States professor in Mexico and Central 
America, and two or three in South America, by con¬ 
ference with university professors there, and with 
guidance from Cultural Relations representatives in 
United States Embassies, should most effectively ob¬ 
tain the requisite information. 

The United States professors might well explain the 
rental system in use on campuses of some United 
States universities whereby for one course at a cost 
of only $1.00 a student has the use of a text-book 
which costs $7.50 new. 

To make copies of these texts available at a price 
within reach of the Latin American students is a 
most worthy aim. It seems not unfair to place before 
the people of the United States the opportunity and 
responsibility for achieving this end. 

Possibly no subsidy at all would be required, or at 
most a smaller one than at first thought would seem 
necessary, if Latin American students are as much 
interested in used copies as are United States students, 
many of whom obtain their copies at a fraction of the 
list price. Here is how the system operates: 

Professor Torrey in 1941 adopted for his advanced 
course in biology the new text-book by the two authors 
Peralta and Smith. Each of 150 students in Professor 
Torrey's class was required to purchase a copy of the 
text, which cost $7.50. At the end of the course, 50 
students rotained their copies, but the other hundred 
students resold theirs to the local book-dealer at $2.00 
each. In 1942, the 160 students in Professor Toirey’s 
class rushed to purchase texts, ‘^irst come first 
served*’ is the rule. One hundred pupils parehased 



used eopies ut $3.75 eaoh and the 50 pupils who ar¬ 
rived later purchased new copies at $7.50 each. In 
1043^ Professor Torrey will have possibly 50 pupils 
in all (the other hundred are in military service or 
war work—1 had 8 instead of 80 in an autumn class) 
and the campus book-dealer has 50 extra copies that 
he is glad, indeed, to sell for $2.00 each. This is about 
the price which can be charged in Latin America. 

We (the United States) should get busy now so as 
to have the texts at the places where they are desired 
at the opening of the new scholastic year in Latin 
American universities. 

E. Ratmokd Hall 

UmVKRSITT or Californta, Berkxlrv, 

Bated at Mexico, D. F., April 9, 1943 

THE INSTITUTE OF TROPICAL AGRICUL- 
TURE AT TURRIALBA 

The news item in the March 26 issue of Science 
relative to the foundation of the new Institute of 
Tropical Agriculture at Turrialba (Costa Rica) was 
read with considerable interest here, as we feel that 
the foundation of said institute represents a definite 
step forward. Turrialba is also an excellent location 
because it is there tliat the U. 8. Department of Agri¬ 
culture Rubber Field Station, directed by Dr. Theo¬ 
dore Grant, is located. Thus the newly announced 
rubber research program of the new agricultural in¬ 
stitute will utilize both the experience and the disease- 
resistant material already developed by Dr. Grant 
and his staff. This represents a tremendous saving in 
time, precisely at the moment when time is the most 
important consideration. 

The foundation of the agricultural institute is also 
of great value because it will contribute to giving both 
scientists and government officers in the United States 
a truer picture of the real conditions of the American 
tropics. But the greatest hope that some of us long¬ 
time residents of the Caribbean area see in the foun¬ 
dation of the new institute lies not so much in what 
it can do in the way of publishing pretty bulletins and 
reports or even in the development of improved plant 
varieties; but rather in the courage which it might 
display in facing some of the broader problems of 
tropical agriculture. 

Consider, for example, the problem of fuel and 
power; Every one who has carefully studied the agri¬ 
cultural economics of countries like Costa Rica in¬ 
evitably concludes that the scaroity and high price 
of fuels constitute the greatest single barrier against 
a real development of the country. Regardless as to 
whether we talk of railroad or automotive freight- 
rates or about the development of small local indus- 
triem, we always come back to the painful fact that 
Ihe only fud locally produced is wood-fuel and that 
its continued use at anywhere near the present rate 


will soon create a tendfto proUw itt forest depletion^ 
soil erosion, irregular stream flow, etc. And thus we 
also inevit^ly readi the conclusion that any honestly 
conducted program of agricultural conservation and 
development in Costa Rioa must first contemplate 
making available large blocks of cheap hydroelectric 
power, in order that the people shall not only have 
an inexpensive souroe of heat to cook with, but also 
that electrification be applied to such things as the 
small farm, the small rural industry and to all rail¬ 
roads in the country not already electrified. Further¬ 
more, any honest-to-goodnesa program of tropical 
sanitation will have to dispose of large amounts of 
cheap chlorine for water disinfection and as the means 
of oxidizing the harmful residues of the coffee indus¬ 
try. This is intimately tied up with the cost of elec¬ 
tricity, as chlorine is a product of tlie electrolytic cell. 

The lauds ac<|uired by the Institute of Tropical 
Agriculture at Turrialba are located in the middle of 
a region rich in waterfalls which have never been 
developed because of the financial limitations of the 
province where Turrialba is located. But wc already 
have an example in the nearby province of Alajuela, 
where there is a publicly operated electric plant that 
was built some fifteen years ago by a Gennan-Swiss 
company. This plant has not only paid for itself, 
but has also demonstrated that electricity may be pro¬ 
duced in the tropics at a fraction of the cost of even 
the so-called ^^yardstick'^ plants in the United States, 
like T.Y.A. Likewise, the government-owned and 
-operated Fcrrocarril Electrico al Padfico offers an¬ 
other definite example of how a rdiatively modest 
investment in electrical transportation facilities pays 
back a thousand-fold in the tremendous agricultural 
development made possible on the Paeifie sector of 
Costa Rica. 

Considering the ease with which the new Institute 
of Tropical Agriculture could obtain the Loon of tedl- 
nical talent from other Federal agencies, such as the 
T.VA.. or the Rural Electrification Administration, 
and the low interest rates at which projects sponsored 
by the Federal Govemment may be financed, it sOemft 
to the writer that the new institute has in its hand 
brilliant opportunity to do some real progress in ttopi- 
cal agriculture if it could only muster the courage to 
abandon the beaten track and face tlm eeohomie 
realities of the Turrialba vaUey. i^atuiwUy, th0 
gested course is not the ejdsiest ; as in order to pni 
aerotss the project, the institute might have to flght 
both private electric utilities and certain foreign^ 
financed agricultural ventures in which the 
are kept under the patriarchal eonditiom 
vailed in Ettrope during the Dark A^* jfint thch 
£^ain, what ever really great institulh^ 
grown up by ffflbwii^ the beat^^ to 
Furihermore,: apy 
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iKldtilute can sponsor tending towards the more iniel- of Costa Kica^ who are as a whole indostrious and 
lifeat ntiliisatioti of the nattirttl reaourees of the Turri- literate. Rafakl W* Keith 

alha Valley will bo sapported by the eommon people Costa Rica 

SCIENTIFIC BOOKS 

METEOROLOGY The author continues in Part I with Schwara- 


harvard Meteorological Btudiee, No, 6, Heat Trans¬ 
fer by Infrared Eadiation in the Atmosphere, By 
Walter M. Elsassbr^ Harvard University, Blue 
Hill Meteorological Observatory, Milton, Mass. 
IM pp. Appendix, bibliography and copy of the 
Atmospheric Radiation Chart, second edition, 1942. 

This publication comprises three parts, more or less 
independent, namely: Part I, “Principles of Radiative 
Transfer.^* Part II, “Structure and Absorption of 
Infrared Banda.” Part III, “The Measurement of 
Atmospheric Emission,” Then follows the Appendix, 
descriptive of a mechanical computing device, the 
Bibliography and the Radiation Chart. 

Students of atmospheric radiation have been under 
deep obligation to Dr. ELsasser for several years on 
account of his excellent chart. Making use of addi¬ 
tional observations and rueonsiderations the chart has 
now been recomputed, and has undoubtedly become a 
far more trustworthy representation of the complex 
problem of atmospheric radiation. The author culls 
attention, however, to the need of much additional 
observation to cover many doubtful matters in this 
difficult field. 

Part I begins with a demonstration of KircliholPs 
principle i “The ratio of cmiasion and fractional ab¬ 
sorption in any direction of a slab of any thickness in 
thermodynamic equilibrium equals the black body in¬ 
tensity,” To this reviewer the author's demonstra¬ 
tion lacks something of completeness. He considers 
a constant temperature enclosure with totally opaque 
walls, and shows that the second law of thermody¬ 
namics requires that the transfer of energy from one 
wall to the opposite must equal the return. He says: 
^Therefore, the emission of a perfectly opaque wall 
is generaJily independent of the optical properties of 
the wall.” Suppose one wall was of soot and the 
opposite wan was of polislied silver. The emission 
of the spot would be many times as intense as the 
emiseiou of the silver. But within the enclosure by 
supplementing emisslou, fbe flux from the 
sil^ is built up to be the i^nx from an absolutely 
and the seme holds to a minor extent 
^it^ ^e SQot^ EUd this point been established and 
maj^ Adear, the author could have passed logically to 
in ^e next paragr^h: “We call 1^, the 
of this beam in thermodynamic 

Idack body intensity.” Prom 
expression fol- 

hulbor 


Bchxld’s equation of radiative transfer and its integra¬ 
tion under the particular conditions which pret’^ail in 
the atmosphere. Planck's law connecting tempera¬ 
ture and frequency, Stefan's fourth power law for 
total radiation are considered, and a valuable table 
follows representing for the black body the intyCgrntion 
of radiation intensity by wave number aud the change 
of intensity with temperature. 

Transfer of monochromatic radiation, and of non¬ 
monochroma tic radiation arc treated mathemaiieally, 
bringing in, of course, the important exponential prin¬ 
ciple of Bouguer and Lambert and the relation; “For 
isotropic radiation the flux [total over a hemisphere] 
is « times the intensity of a straight beam,” and 
developing an important set of functions useful in 
radiation transfer problems including the so-called 
recursion formula. These mathematical steps lead on 
to the general transfer problem of the flux emitted by 
an atmosphere of arbitrary constitution, and the first 
mention of the Atmospheric Radiation Chart. 

And now observation comes to the fore with its 
showing of the special radiative and absorptive prop¬ 
erties of water vapor, carbon dioxide, ozone and the 
permanent gases oxygen and nitrogen. The applica¬ 
tion of these properties in the Radiation Chart and 
the use of the chart for particular problems is dis¬ 
cussed. The reviewer, however, believes that ordinary 
users of the chart would have appreciated several 
completely worked-oui numerical applications of it to 
specific examples from actual obsen^ations. Some¬ 
thing of this, indeed, is given in Table 2, but more 
extensive numerical examples would be helpful. 

Two aspects of absorption in spectral lines, namely, 
broadening under pressure and Doppler effects of 
motion, are found to be of some importance concern¬ 
ing atmospheric radiation problems, and are treated 
by the author at considerable length. Then cornea the 
discussion of overlapping spectrum lines in band 
spectra, ending in the derivation of a formula for 
band absorption in the most general cose. Following 
is a reference to the effects of pressure and tempera¬ 
ture on absorption cocfflcientB of the atmospheric 
constituents. 

Whtcr vapor, as is well known, presents a very 
diffietdt problem in atmospheric radiation and absorp- 
tiott. Rapidly falling off with altitude, presenting 
many baiida of line structure, subject to rapid and 
large obonges of quantity from day to day, affected 
by pxaSBure and temperature in its absorptioh, 
effective in both solar and terrestrial spectral toxics, 
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on^ might well fear that it would prove totally ua- 
manageable in a chart. But several researches of 
great merit, referred to by the author in warm terms 
of appreciation, have furnished so coiiBiderable an 
ezperiinentaJ background that empirical fonnulae 
fairly representative of water vapor radiation and 
absorption have been derived. This part of the 
author’s publication occupies 12 pages with several 
diagrams and tables. 

Carbon dioxide and ozone compared to water vapor 
are simple problems and are briefly treated. 

In Part III, instruments and methods for measur¬ 
ing radiation and absorption of atmospheric con¬ 
stituents are discussed at considerable length and with 
good discretion. 

A brief description is given of the important in¬ 
struments used for carrying ont the extensive numeri¬ 
cal calculations for the chart. Then follows a bibliog¬ 
raphy of 123 entries, and finally the highly valuable 
chart. 

All those interested in atmospheric radiation re¬ 
searches will find Dr. Elsasscr’s publication timely and 
invaluable. No doubt as research goes on he will from 
time to time revise and improve it. 

C. G. Abbot 

SuiraaoNUN Institution 

ANOXIA 

Anoaia: Its Effect on the Body, By Edward J, Van 

Lirre. xiii + 269 pp. Chicago: University of Chi¬ 
cago Press, 1942. 

The subject of oxygen deprivation, and its physio¬ 
logical and psychological effects, has assumed great 
importance in recent years in medicine and related 
fields. With the present war, this subject has become 
of increasing importance because of its role in high 
altitude fijdng in aviation. This timely review is more 
comprehensive than any other single work on this sub¬ 
ject in the English language. It comprises a sys¬ 
tematic presentation of the results of experimental 
studies in this field, arranged according to the physio¬ 
logical systems of the body. 

Following a brief historical introduction, there is a 
short chapter dealing with the definitions of terms. 
The familiar classification of the various types of 
anoxia, according to Barcroft and to Peters and Van 
Slyfce, is then given with a brief review of the physiol¬ 
ogy of respiration. The subject of cellular oxidation 
is but barely mentioned. Schmidt’s classification of 
anoxia into the fulminating, acute and chronic varie¬ 
ties is then described. Here (p. 16) it should be 
pointed out that the term ‘^chronic anoxia” should not 
be used in a sense almost equivalent to “chronic moun¬ 
tain sickness” ns necessarily resulting in adverse 
symptoms. Permanent residents of high altitudes 
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live in a eondition of chronic or constant anoxia and 
most of them, at least up to a certain altitude, do not 
show signs or symptoms related to oxygen want. 
There follows a chapter on the experimental methods 
of producing anoxia. In appraising the various meth¬ 
ods (p. 27) the author fails to bring out the fact that 
witli the rebreather, the degree of anoxia progressively 
increases at such a rapid rate, and the duration of an 
experiment is therefore so short as to enable the 
subject to compensate for the effects by exerting extra 
effort for a short time until the final stages of de¬ 
terioration. During the first World War, the re¬ 
breather tests resulted in a false impression as to the 
altitudes at which aviators could remain for any 
length of time and still maintain their physical and 
mental capacities. Experiments of longer duration 
reveal a much lower “ceiling” for the average pilot 
or unacclimatized subject. 

The remaining chapters deal with the effects of 
anoxia on the various physiological systems, beginning 
with the morphology and chemistry of the blood, the 
circulatory system, with separate chapters on blood 
pressure and on the lymph. In the chapter on the 
effects of anoxia on the blood, the author points out 
the necessity for distinguishing clearly between “oxy¬ 
gen content” and “oxygen capacity” of the blood. He 
erroneously states, however (p, 62), that “In Keys’s 
group the oxygen content of the blood increased an 
average of 26 per cent.” It was actually the oxygen 
capacity which increased. 

In several cases in which more than one factor is 
involved the author does not bring out the exact role 
played by each variable. Thus in his discussion of the 
changes in alveolar pCO^, p02 and arterial O2 content 
at high altitudes (p. 102), the author does not clearly 
distinguish between the effect of (a) increasing ven¬ 
tilation on lowering the alveolar pCO# and ooneur- 
rently increasing the ^veolar pO^ and of (b) the Bohr 
effect, which leads to a greater 0^ content of the blood 
when the arterial pCO, is decreased but the arterial 
pOs is held constant. He tries to cover the whole 
situation merely with the Bohr effect, which per ee 
has nothing to do with alveolar pressures. 

The following chapters deal with mountain sickness, 
altitude sickness and acclimatization. In comparing 
the effects of acclimatization to oxygen want with 
acclimatization to carbon dioxide, the author states 
(p. 155) that certain similarities are to be expected 
since “in both cases there is some increase in tissue 
acidity.” It is very questionable whether anoxia, 
unless it be of very serious degree, gives rise to tissue 
acidity; on the contrary, the increase in pulmonary 
ventilation results in “blowing off” of CO3 and tbuis 
a decrease in acidity of the body fluids. 

probably the most complete aUd authoritaidve part 
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of book IB the cibapter dealing with the effects of 
anoxia on the digestive tract- The author himself and 
his 00 -workers have studied this subject quite inten¬ 
sively over a period of years. 

The remaining chapters deal with the secretion of 
urine, the endocrine glands, metaboliwn, heat regula¬ 
tion, nutrition, water distribution in the body and the 
nervous system. 

In the last chapter the author discusses the physio¬ 
logical effects of anoxia on the nervous tissue, its 
circulation and function. This is followed, without 
adequate integration, by a discussion of the psycho¬ 
logical effects of anoxia. This section, as the author 
admits, is especially lacking in detail and completeness 
of bibliography. The most interesting observations 
in this field relate to the striking and insidious changes 
in behavior produced by a lack of oxygen to the ner¬ 
vous tissue. The author fails to interpret the intimate 
relationship which must exist between an adequate 
and constant supply of oxygen to the nervous tissue 
and mental functions, such as memory, judgment and 
reasoning, which are essentially psychological in 
nature. This is important, not only from the point 
of view of research relating to the possible canse of 
certain mental disorders, but also in an understanding 
of the very foundation of mental processes or behavior 
in general. 

The discussion of the visual effects is particularly 
sketchy and incomplete. Little attempt is made to 
interpret the role of these findings in an understand¬ 
ing of the nature of the visual mechanism itself. Sev¬ 
eral errors in this last chapter might be pointed out. 
Psychological tests, such as speed of apprehension, 
memory tests and repetition of auditory patterns, 
commonly termed mental tests, are erroneously re¬ 
ferred to as ‘^psycho-somatic tests” (p. 234). In re¬ 
porting the various studies on sensory function, the 
expression ^‘decrease in threshold” is used where “in¬ 
crease” is obviously meant (pp. 244, 246). 

The author might have emphasiaed more clearly 
tlukt the great variations found in the responses and 
adaptive processes to anoxia are not only related to 


the type of stimulus (acute, intermittent, ohronie) but 
are also attributable in great part to the different 
degrees of anoxia used in experiments and found at 
different levels of altitude. 

The chief criticism concerning the style in which 
this monograph was written is that frequently meire 
statements of experimental results are given, without 
mention of the methods employed by the investigators, 
or critical appraisal of other factors which might be 
of value in judging their validity. This deficiency is 
noted particularly when opposing experimental results 
are cited. More interpretation and integration of the 
findings of the various investigators would have im¬ 
proved this monograph. 

For the reader who is not familiar with the litera¬ 
ture, this monograph provides a valuable summary. 
It is, however, not as complete in its bibliography as 
might be desired. A number of important studies are 
omitted which would have assisted the author in inter¬ 
preting several controversial topics. In the section 
on hematology, for example, the important paper by 
Talbott (1936) from the International High Altitude 
Expedition is not mentioned. Also, a great part of 
the work done in Peru has been neglected. It seems 
regrettable that Hoff and Fulton^s more complete and 
excellent “Bibliography of Aviation Medicine,” also 
published in 1942, was not available to Dr. Van Liere 
during his preparation of this book. Also the lack of 
an authors’ index in a work of this kind is unfor¬ 
tunate. 

The need for a current book reviewing the work 
done pn this subject has been very great. In spite of 
the above criticisms. Dr. Van Licre’s monograph serves 
as a useful introduction to the literature on the physi¬ 
ology of oxygen deficiency. It will be of value not 
only to research workers in physiology and psycbol- 
ogy^ but also to those concerned with the problems of 
high altitude in aviation. The clinician, as well, will 
find it of interest in view of the role of anoxia in 
various diseases. 

Koss A. MoFabland 

Habvabp TJniveesitt 
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ABOLISHMENT OF ALIMENTARY LIPEMIA 

FOLLOWING INJECTION OF HEPARIN 

DumKO the course of determining red cell circulat¬ 
ing mass in dogs by the donor-isotope red cell pro- 
eedure, an occasional animal of irregular eating 
habits showed a marked lipemia in the initial control 
blood sample. When injected with whole blood con- 
t^uing tagged cells, ih the instances in which heparin 
was used as an anticoagulant) this lipemia had disap¬ 


peared completely in the blood sample taken three to 
five minutes later. This phenomenon was so striking, 
even in the instances where the degree of lipemia was 
such thal the plasma was suggestive of light cream, 
that it seemed advisable to determine how specific the 
reaction might be, ruling out any special donor- 
recipient peculiarities which might be responsible for 
the change. 

In the first experiments the lipemia was due to the 
dilatory eating habits of the animals. Later, in order 



ao 

to bo able to depend on the presenee of lipemia the 
food was not given in the afternoon aa usual but re¬ 
served until morning, or sometimes an extra meal con- 
siating of 100 gms each of salmon bread, KUm and 
cod liver oil was fed from two to four hours before 
sampling. 

Both blood samples were taken from the same jugu¬ 
lar vein, the needle being left in place. The injected 
material was also introduced through this needle. The 
degree of iipemin was not quantitated except roughly 
as follows: 0 ~ water clear plasma; 1 + - slight turbtd- 


mx 

Addition of 5 xngm of boparin to 5 ml of lipeodo 
plasma in mtro with mixing showed no roaotion on 
standing. Neither did mixing of hoparin with non- 
lipeinic plasma and subsequent mixing with lipemie 
plasma result in the clearing of the latter. 

The time interval of 5 minutes elapsing between 
the injection of the heparinissed material and sampling 
is more than necessary for the reaction to oecur. In 
three of the experiments shown in Table 1, samples 
were taken at i, 1, 1.5, 2 and 3 minutes as well as 5 
minutes. In each of these instances the lipemia was 
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TARUS 1 

IiU'RUlA nBVOttE AND ASTBH AUUIMiaT&ATION OF IIUPARIN 


of npcmla 

iMle Dog Material Introduced ---- Donor aouroe 

Initial BMnal 


1/8 
1/20 
t/19 
1/4 
1/8 
1/19 
1/19 
1/22 
1/20 
1/1 a 

i/ia 

1/18 

1/13 

1/14 

1/22 

3/19 

1/13 

1/18 

1/23 

1/23 

2/11 

1/28 

2/1 

2/11 


40- 115 

41- 104 
1-J 
1-K 
1-K 

40- 115 

41- 104 
30-206 
39-lOG 

1—J 

38- 137 

39- 196 

40- 115 
39-57 

39- 200 

40- 140 
1-K 
1-K 

40- 115 

41- 164 

39- 57 

40- 115 

38- 137 

39- 266 


* 20 ml hcpnriulsced Wholo blood 

4* |4 .t 

«* ti 14 It 14 

* 44 <1 II II 

« II II II II 

** 20 ml heparinized plasma 

** *4 II II 

** II II 11 

II 44 II 

20 ml cltrated whole blood 

44 44 44 in 

U 4t 44 44 

25 ml cltrated plasma 

‘I II ii 

♦ 20 ml washed heparjnlzetl colls 

26 ml cltrated washed cells 

II 41 il II 

20 ml cltrated plasma (itself Upenilc) to which was 
added 250 units of h^arln 
•• 260 units of heparin in o ml saline 

«« II II II O II II 14 If 

• •II 44 4t II M II il Ii 

• « II II II 44 II II II II 

• • II II il II 11 il II If 


3 + 

0 

30-260 

3 + 

0 

1-J 

3 + 

0 

39-266 

3 + 

0 

30-266 

4 + 

0 

30^266 

2 + 

0 

1-J 

4 + 

0-1 + 

30-266 

4 + 

: + 

88-137 

4 + 

0-1 + 

40-149 

2 + 

2 + 

pooled 

3 + 

3 + 


3 + 

3 + 

39-266 

4 + 

4 + 

poolod 

4 + 

4 + 

(1 

4 + 

4 + 

88-137 

3 + 

2 + 

39-266 

2 + 

2 + 

pooled 

4 + 

4 + 

** 

2* 

0 

30-266 

2 + 

0 

.... 

4 + 

0 

.. 1 ♦ 

1 + 

0 

.... 

3 + 

0-1 + 

. 4 * . 

3-4 + 

0 



ity; 2+ definite lipemia; 3+ sufficient lipemia to 
obscure the meniscus of the plasma completely; 
4+ “Same as 3+ but with frank lipid layer on top 
the plasma layer. 

In Table 1 is shown a series of reactions in which 
heparinized whole blood from a number of donor dogs 
was injected, as well as plasma from heparinized 
blood. Two makes of heparin were used, those experi¬ 
ments marked with * were carried out with a prepara¬ 
tion obtained from the Hynaon and Westcott Com¬ 
pany of Baltimore, while those marked ** were done 
with material of considerably greater specific potenegr 
(1 mgm = 110 units) obtained from the Connaught 
Laboratories of Toronto. In all experiments in which 
heparinized whole blood or plasma was administered 
the lipemia was abolished. The reaction did not occur 
on the' injection of washed red cells derived from 
heparinized blood nor after injection of any fractions 
derived from citrated blood. 

It was finally found that the SAUie amount of 
heparin (**2.4 ingm) as used in the earlier experi¬ 
ments when dissolved in saline and given by vein 
would in itself abolish the Upemin- 


practically absent in the recipient’s blood at the end 
of 1 minute. 

On a basis of the data presented here it would not 
be wise to speculate as to the nature of the meeharnsni 
involved in the abolishment of lipemia from the blood 
of dogs as a result of the injection of moderate 
amounts of heparin. Fractional lipid analyses of 
plasma taken before and after injection of heparin 
are being carried out and will be reported at a later 
date. 

Paul F. Hahk 

Univeositt or RooBxsma So&ool 
or MXdxcikb 

PRODUCTION AND TREATMENT OF OFANU-. 

iOCTTOPENXA AND ANEMIA IN EATS 
FED SULFONAMIDES IN PUmFXED 
DIETS 

The production of granulocytop^iia and anemia 
in rats through the use of stdfanilylgntmidine rx^^^s^ 
dnyl Bulfathiazole in purified diets and tmtment 
the animals with whole dried Uver or liver 
have been reporied from this kborat^.^ The pr^r; 

as, a Sphs^F. 8. Daa JL 
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An;! i^udy eotmrim the produetion «uidi treAtoeut of 
j|i]Eilai? blood dyecmias in rats receiving sulfathia- 
aolo> aolfadiaaine ox sulftuculaniide* 

Pboduotion 

Albino rats were weaned at 21 to 27 days and placed 
on one of two experiniental diets. One hundred and 
one rats were given a diet composed of glncose (*^Certv 
losc^’) 72 per cent., “vitamin'-free” Smaco casein 18 
per cent., csod liver oil 2 per cent., cottonseed (Wes¬ 
son) oil 3 per cent., salt mixture No. 550^ 4 per cent, 
and either sulfathiazole, sulfadiaxinc or sulfanilamide 
at a level of 1 per cent. Twonty*six additional ruts 
received one of these three sulfonamide drugs in a 
similar diet, except that it contained 25 per cent. 
Bfuaco casein and 65 per cent, glucose (^^Cerelose”). 
Each rat received a daily supplement of 100 micro- 
grams of thiamine hydrochloride, 200 tnicrogruma of 
riboflavin, 100 nucrograms of pyriduxine hydrochlo¬ 
ride, 200 tnierograins of caleimu pantothenate, 1 ing 
of niacin and 10 mg of choline chloride. The rats 
wore weighed three times weekly and after weight 
gain had ceased or when the animals appeared sick, 
blood counts were made and in some of the animals 
wore repeated at irregular inten^als. The techniques 
were the same as those previously employed.^ The 
term ^^blood dyscrasia*’ is used in this report to denote 
a ^‘severe grranulocytopenia’^ or a “severe anemia” or 
both combined. “Severe granulocytopenia'* is used to 
indieate a total polymorphonuclear granulocyte count 
of less than 150 cells per cu mm. The term “severe 
anemia” is used to indicate hemoglobin or hematocrit 
values of less than 7.5 grams per 100 ce or 25 ec per 
100 cc, respectively* Milder degrees of granulocyto¬ 
penia and anemia are not considered in this report. 

From the data obtained, no marked differences have 
been noted between the incidence of blood dyscrasias 
in the rats given 18 per cent. Smaeo casein and those 
given 25 per cent. Smaco casein in these diets; also 
ihe response to treatment has been similar. The data 
ednuemiug both groups therefore have been consid- 
together. Of the 127 animak on experiment, 22 
were excluded from consideration because they died 
withottt blood counts having been made. Fifty-two 
animak dev^o|kd a blood dyscrasia. The remaining 
£3 Animals not showing sudi severe blood changes have 
bwa mfypt observation from 39 to Iflft days. Twenty- 
one of these animak have ^ed end the remaining 32 
hkva Imsi sacrifleed* Blood dyseraaiaa have been 
os as Ihe tenth experimental day and as 
hlhB mi^ ihe ei^ty^oixth. The data in Table I do not 
severe dag^ nf granulocytopenia and 


much less in the sulfanilamide group than in either 
the sulfathiazole or sulfadiazine groups. For these 
groups of animak the incidence of severe granuloey- 
topenia was greater in those receiving sulfathiazole 
than in those receiving sulfadiazine, while tlie reverse 

TABJ-K I 

ThB OCCURUISNCB of SkVBUM GttANtJtiOCTTOPENIA AKD ANBMIA 
m BAXS iMOttSTlNO A SeLVOMAMimft'COaTAlMINO. 
Pl/RIFIED r>IBr 
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was true of the incidence of severe anemia. Blood 
smears from severely anemic animals usually revealed 
marked abnornmlities in the size, shape and staining 
reactions of the red blood cells and an increased num¬ 
ber of nucleated fornm. In the animals with severe 
granulocytopenia, a leucopenia with a mean value of 
about 4,000 cells per cu mm was usually present. 

Thratmbnt 

Of the 52 animals that developed a blood dyscrasia, 
30 were not treated and died. Of tbe remaining 22 
animals, 17 were treated for a severe granulocyto¬ 
penia, four for a severe anemia and one for both 
conditions combined. Fifteen of the 38 animals with 
granulocytopenia^ were treated by the daily oral ad¬ 
ministration of 1 cc of an aqueous suspension contain¬ 
ing 0,25 gm per cc of Wilson's solubilized liver,® or 
smaller amounts of more refined liver fractions; three 
were given a daily oral supplement of 1 gm of whole 
dried brewers' yeast. Tbe treatment period was four 
days, during which time the animals continued to eat 
the sulfonamide-containing diet. Counts were made 
immediately before treatment and again at the end 
of four days of treatment. Five of the liver-treated 
animak failed to survive for more than three days. 
Recounts of the 13 animals which did survive the 
treatment period revealed a significant response in 
every instance. Table IT contains the values for the 
liverftreated gfoup before and after treatment. Five 
rats were severe^ anemic and four of them* were 

s with gTanulocytOpeula and anemia com¬ 

bined k hseluded here. 

through the courtesy of Dr. David Klein, 
Wikon XfUboratorkB. 


were ob$bfved frequently. 

Wnbted tha^ wndsx th^ experimental eon- 
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treoted with 1 cc of Wilson’s solubilized liver suspen¬ 
sion for each of 10 successive days* The data for 
• these animals are given in Table II, and as noted all 
shoved some response at the end of five days; near 
normal levels were observed after 10 days of treat¬ 
ment. The one anemic animal not included in the 
table had an initial hemoglobin value of 6.5 gms per 
100 ce. After 10 days of treatment with another frac¬ 
tion, it hud fallen to a level of 2.3 grams per 100 cc, 
the hematocrit remaining unaltered at 18 cc per 100 
cc. Treatment with the susi>ension of Wilson’s solu¬ 
bilized liver was then given for 12 days. The hemo- 


as an interference with tissue enzyme systems. AlsOy 
the possibility was eonsidered that such an indireet 
toxicity, a direct toxicity and a reduction of intestixial 
synthesis of essential factors might all be involved. 

SUMUART 

(1) A severe granulocytopenia or anemia, or both, 
have been produced in rats fed sulfathiazole, sulfadia¬ 
zine or sulfanilamide at a 1 per cent, level in purified 
diets. 

(2) Treatment with certain liver fractions orally 
has succeeded in correcting the granulocytopenia in 
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0-103 

4 

3,203 

1,550-6,760 

3,465 

1,200-6,826 
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> 10 
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nuclear granulocyted 

0-3 

4 

30.1 

21-41 

29.0* 

16-46.6* 

Total white blood cells 









per cu mm 


3308 

660-7320 

4 

10,660 

4,95a-16,060 

ll,r)90« 

8,000-15.000* 

Hemoglobin In gian per 

100 cc 

1 

7.0 

6.4-7.4 

6 

9.1 

8.2-9,7 

16.6* 

14.0-17.2* 

i 4t 

10 

13.6 

13.0-14.i 

Red blood cell volume 
(Hematocrit) In cc 
per 100 cc 

24 

21-27 

6 

35 

33-39 

60t 



1 

10 

46 

41-47 



• R. A. Bcarboroucli, Yale Jour, Oiol. and Med., 3: 207.1031. 

t A. J. Creskoff, T. Flta-Hujgh, Jr., and E. J. Farris, In *The Rat In Laboratory Inyestlgatlon," edited by J. G. QrUnth 
and E. J. Farris, p. 361. Philadelphia: J. B. Uppincott Co.. 1942. 

% One additional animal 1 h diacussed In the text. 


globin level rose to 11.5 grams per 100 cc and the 
hematocrit to 56 cc per 100 cc. All the 14 animals 
treated with liver fractions and the three treated with 
brewers' yeast showed a resumption of growth and a 
marked clinical improvement. 

The mechanism of action of the sulfonamide drugs 
in producing these blood dyscrasias as well as other 
toxic manifestations is obscure. It has been sug¬ 
gested^ that there may be an indirect toxicity such 


four days and the anemia in about 10 days in spite 
of continued ingestion by these animals of the sulfon¬ 
amide-containing diet. 

Arthur Kobkberg 
Floyd 8. Daft 
W. H. Skbbbll 

National Institute or Health, 

TJ. S. PUBUO Health Sbevice, 

Bbtkssda, Md. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE DETERMINATION OF CELL VOLUME 
AND HEMOGLOBIN ON THE 
SAME DROP OF BLOOD 

An adequate clinical description of the erythrocytes 
in blood requires the determination of the cell volume, 
the hemoglobin content and the cell count. 

A method for detennination of cell volume, called 
the cell opacity method, has been described recently.^ 
It involves the measurement in a photoelectric calori- 
zoefar of the transmission of light at a wave length of 

^ A. T. Bhohl, Jowr. Lab* aftd Clin. Mad., 25; 1325,1040. 


about 660 mp through a suspension of blood in citrate 
solution. The cell opacity thus recorded is propor¬ 
tional to the cell volume, which can be read from a 
line or table showing this relationship. This method 
requires only 6-25 emm of blood. 

A method for the determination of hemoglobin by 
the measurement in a photoelectric oolorimeter of the 
transmission of light of about 540 h^ been de¬ 
scribed by Evelyn.* This determination requires a 
similar amount of blood.^ 


s JC. A« Evelyn, /our. Biel. 115 ; 63,10^5; hlso 

K. A. Evolyu and H. T. MaUoy, ibid., 126; {W, 
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It is oonvenient to loako both measurementa on the 
same sample of blood. After the cell opacity has been 
determined, the blood is hemolysed and the hemoglobin 
quantitated with only a slight modification of Evelyn’s 
technique. The blood is hemolyaed by the addition of 
one drop of saponin solution to the red cell suspen¬ 
sion* Merck’s saponin has been found to be satisfac¬ 
tory, but different samples have different degrees of 
activity and deteriorate at different rates. We have 
used an aqueous solution containing approximately 
6 gin of saponin made up to 10 cc. It will retain its 
ef&cacy for 3-4 weeks or longer if kept in the refrig¬ 
erator. The criterion of its adequacy is that one drop 
should heiuolyze the blood and give a clear solution 
in less than one minute. The oxyhemoglobin thus 
obtained i« made alkaline by the addition of one drop 
of concentrated ammonia (20 per cent, ammonia gas). 
Saponin and ammonia are added to the blank con¬ 
taining citrate solution only, and the colorimeter ad¬ 
justed with a filter transmitting light at or near 
540 nm. The tube containing the sample is then 
inserted in the colorimeter and the galvanometer read¬ 
ing is interpreted in terms of hemoglobin concentra¬ 
tion.® Parallel determinations by Evelyn’s method 
and by this variation of it give the same values for 
hemoglobin. 

This method uses such a small amount of material 
and is so easy to carry out that it may be surmised 
that accuracy has been sacrificed to convenience. 
Such is not the case. Each of the methods has been 
checked, the cell opacity against the hematocrit method 
and the hemoglobin against the oxygen capacity 
method. The results obtained show no greater errors 
than the standards against which they were compared. 

To obtain maximum accuracy it is necessary to have 
carefully calibrated pipettes. However, if the read¬ 
ings of duplicate or multiple determinations made 
with different pipettes on aliquots of tlie same blood 
in vitro are not in agreement for the cell opacity, it 
will be found that the values for the amount of hemo¬ 
globin show corresponding variations. Each pair of 
determinations shows the same relationship because 
they are made on the same sample, regardless of its 
size. Thus, even if the pipettes are inaccurate, the 
relationship between the cell volume and hemoglobin 
wncentration is accurately shown, and for some pur¬ 
poses it ia more important to know the relative than 
the absolute values, Furthermore, two samples of 
capillary blood taken from the same individual may 
eontain difforent amounts of plasma, tissue ffuids and 
corpuscles. This source of error in sampling also is 
Miminated by the combined method. 

*The full technique for use of the photoelectric colori- 
is deieribod m the manual Wbiw is supplied with 
both the VyelTn and the laett-Summerson cOlonmetera 


Attempts have been made to use the transmission 
of light through a cell suspension for erythrocyte 
eount with the Evelyn colorimeter* or the Exton 
scopometer.® These methods have been unsuccessful® 
in so far as they approximately correct values 
only when the cells are of constant and normal size. It 
is primarily the total mass of cells and only secon¬ 
darily their size which determines the amount of light 
transmitted.^ This is shown clearly in the example of 
rat blood, which gives values simOar to those of human 
blood for cell opacity and has a similar cell volume, 
but a cell count nearly twice as high.® However, if 
dealing with physiological conditions in which the size 
of the cells does not vary, the cell opacity gives a 
correlation with cell count as well as with cell volume. 

Most phjraicians are more familiar with the clinical 
interpretation of cell count than of cell volume. The 
erythrocyte count as obtained by the cell opacity 
method may be used as an approximation for orienta¬ 
tion, assuming the cells to be of nonnal size. For an 
accurate description of the eiythrocytes in blood a cell 
count should be done in conjunction with the deter¬ 
mination of cell volume and hemoglobin content. For 
the latter two the combined method given above has 
proved to be simple, accurate and economical of both 
lime and material® 

ALPHBm T. Shohl 
Louis K. Diamond 

Department or Pediatrics, 

Harvard University 

GROWTH OF ORCHID SEEDS AFTER 
DEHYDRATION FROM THE 
FROZEN STATE 

Certain orchid seeds have germinated after eight 
and even fourteen years' when stored under optimum 
conditions, that is, in dry air at 46° F. In general, 
however, their lifespan is considerably shorter. A 
method which has proven outstandingly successful in 
the preservation of such biological materials as bac¬ 
teria, filterable viruses and serum proteins is that of 
desiccation from the frozen state. It was thought to 
be of both practical end theoretical interest to deter¬ 
mine, firstly, whether orchid seeds could survive and 

< R. V. Cliristie and K. A. Evelyn, Jour. Clin. Invest.^ 
13: 70A 1&34, 

® W. 0. Exton, Am. Jowr, Clin, Path.^ 7 : 42, 1937. 

8 XTumibllshed data of Dr. G. M. Oueet. 

7 D. Drabkin and R, B. Singer, Jour. Biol. Chew., 129: 
739, 1939. 

«A. T. Shohl, K. D. Blackfan and L. K. Diamond, 
Proo. &O0. Sxp. Biol and Med.^ 45: 383, 1940. 

8 BeoCnt notes by P, T. Huntor, Jour. Clin. Invest, 19: 
691, 1940, and D. H* Duffie, Jour, Am. Med. Asn., 119: 
493, 1942, have shown the possibility of substituting 
sodium carbonate for ammonia. This procA'dure rocom^ 
mends itself in a laboratory where nitrogen determina¬ 
tions are being made. At present we add 1 drop of 5 
per oertt. sodium carbonate instead of ammoniRi 

Kaudson, Amer. Orchid 8oc. Bui, 9; Sfi-SS, 1940. 
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grow after stabjection to this proeees', and secondly^ 
if 80 , whetbor the lifespan was increased. This paper 
reports the survival and growth of orchid seeds when 
vacuum dried after freezing at low temperatures. 

A niiniature, “lyophilc*’ apparatus* described by 
Flosdorf and Mudd* was used, and with slight niodid* 
cations the procedures onilined by these authors were 
applied to oreliid seeds. The seeds used were the 
results of two primary crosses, Cattleya Loddigem 
crossed upon Cattleya Schroederiana and Laelia^ 
anceps crossed upon Cattleya Trianaei, These species 
are natives of either. Brazil, Colombia or Mexico and 
grow in climates where freezing temperatures are 
unknown or unusual. 

In comparison with seeds of most flowering plants, 
those of orchids are very small. The ones used in this 
experiment measured on an average 527,7 p by 73..5 p. 
They had been stored for 7 months in a glass jur in a 
refrigerator. Their moisture content was not deter¬ 
mined before they were ^iyophiled^^ nor after, at the 
time of planting. The percentage of moisture in seeds 
of another cross stored in the refrigerator under simi¬ 
lar conditions for 4 months has been found to be 1.5 
per cent. The residual moisture which Flosdorf and 
Mudd found remaining in bacterial preparations after 
subjection to the ‘‘lyophiie’^ process was 0.5 per cent* 

Two sets of tubes were prepared for desiccation. In 
one, sterile blood serum (commonly utilized in the 
preservation of bacteria by this method) was used as 
the suspending fluid and in the other, autoclaved coco¬ 
nut liquid. A mass of seeds which would approximate 
two drops of water in volume was placed in each tube. 
The tubes were plugged with sterile cotton and thor¬ 
oughly agitated so that the seeds became completely 
coated with the liquids. This required some manipu¬ 
lation, for, due to the structure of orchid seeds, the 
outer alar cells resist wetting. The tubes were plunged 
into the dry ice bath of the main condenser of the 
apparatus at a temperature of >-78° C. for about 
three minutes until thoroughly frozen. They were 
then attached to the vacuum manifold, being kept im¬ 
mersed at the same time in a dry ice bath maintained 
at -5° to -10° C. The vacuum pump was started 
and dehydration allowed to proceed for three to four 
hours. At the end of the second hour, the tubes were 
removed from the cold bath and held at room tempera¬ 
ture. They were sealed off while under vacuum with 
an oxygen flame. These procedures (using the same 
volume of suspending fluid, degree of vacuum and 
time of desiccation) had given consistently satisfactory 
results with this apparatus in tbe preservation of bac¬ 
teria. 

3 Made available through the courtesy of the Depart- 
vmtt of bacteriology at the Diiiverslty of Washington, 
Seattle, Wash. 

W. Iloedorf and S. Mudd, Jow. Imnunol, 
88»-425, im. 


Half of the tubes were stored for future testa of 
viability. The other half were broken open and the 
contents planted. Following Knudson’s technique^ 
for growing orchid seeds non-symbijotically, they were 
planted aseptically on a nutrient agar medium using 
a slightly modifled Knudson^s Solution with sucrose 
as the sugar and the pH 6.3. Some of the cemtenU of 
the tubes were planted directly from the tube® while 
others were first sterilizcKi with hypochlorite solution 
after Wilson’s method,* No immediate contamination 
resulted from either of these procedures. 

None of the seeds which had been immersed in blood 
serum germinated. All but one tube of those sus¬ 
pended in coconut liquid not only germinated but, 
with the exception of a few flasks which later became 
contaminated, grew satisfactorily. One flask contain¬ 
ing seeds of Cattleya Loddigem crossed upon Cattleya 
Schroederiana germinated within the short period of 
seven days, which was four days before the controls 
showed signs of germination. After four months, 
most of the seedlings had two leaves and one ox two 
roots and were sufQciently large to remove from the 
containers and plant into community pots. 

Although various kinds of seeds have survived ex¬ 
posure to low temperatures after varying degrees of 
drying,® to our knowledge this is the first time that 
seeds have been subjected to the *4yophiIe^^ process 
and have grown. Seeds of the tuberous begonia and 
snapdragon, which are roughly 2 to 10 times the size 
of orchid seeds, were similarly treated but failed to 
survive and grow. 
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RECOLLECTIONS OF A STREET CORNER PUMP AND 
THE PROGRESS OF SIXTY YEARS' 

By Professor YANDELL HENDERSON 

YALE PNlVEUerrY 


These recollections center about an old pump on a 
street corner and some of the boys who used it: par¬ 
ticularly one of the boys, Simon Flexner by name. 
The pump was on the southeast corner of Chestnut 
and Sixth Streets j the time was about sixty years ago, 
when I was nine or ten years old, and Simon Flexner 
just ten years older. Any city of our Midwest or 
South would do as well; but in fact the place was 
Louisville, Kentucky. This pump was merely the 
trunk of a tree—^virtually a piece of telegraph pole 
with its center bored out--fltood up in a well. A long 
curved metal ann with a knob on the end stuck out to 

2 This sketch is written os a testimonial to Dr. Simon 
Flexner, emeritus director of the BockefeUer Institute for 
Medical Besearch, on the occasion of his eightieth birth* 
day. 


the side and was worked up and down, first merely 
sucking air and then causing a flow of clear, cool and 
rather pleasant-lasting water. Hanging by a chain 
was a large metal dipper; it was so green with mold 
that in drinking from it 1 preferred to apply my lips 
to the edge close to the long handle. We children 
liked the pump and the water and the dipper, for in 
warm weather we could not only drink copiously but 
also dabble our bare feet in the splosh and stream as 
the water ran oil into the gutter or drained back into 
the well. There is no analysis of this water on record; 
nor were any bacterial cultures ever made from the 
dipper. But the following will give on idea of what 
might have been found if such an examination had 
been made and what Simon Flexner survived—for the 
good of humanity. 







t{!h^ irdl b^lOw pump 'W«L8 perhaps fifteen or 
feet deop^ The street was paved merely with 
a porous water-bound macadam, and there was no 
aewer, but only surface drainage. Any liquid in the 
gutter must in part have soaked into the subsoil and 
so have found its way into the well, But more impor¬ 
tant is the fact that not a hundred feet away from the 
well, in the backyard of the second building from the 
eorncr, was a cesspool. It was walled with brick and 
lime mortar, and as it was in constant use by a con¬ 
siderable number of people, it is as certain as the 
results of similar eonditions elsewhere can make it 
that an appreciable seepage from the cesspool to the 
well went on continually. 

Even this is not the full indictment of that pump 
and its dipper from which we drank the cool, pleasant- 
lasting water. The building on the street corner was 
an apothecary’s shop, a “drug store” where the ap- 
preiitice and clerk, Simon Flexner, sold us children 
candies, gum drops, licorice and sticks of colored 
peppermint, when we were well, and dispensed to our 
parents strong medicines—calomel, quinine and prep¬ 
arations of opium—when we were ill. Over that shop 
a doctor, one of the leading physicians of the town, 
had his office. His patients, with all manner of in¬ 
fectious diseases, including diphtheria and smallpox, 
drank from the pump by means of the common clipper 
on their way to and from his oflke. He specialiy^d 
in skin diseases and was particularly well known for 
his success in the treatment of syphilis; for he had 
introduced from Europe and administered in his office 
the then newest treatment—the putient sat under a lit¬ 
tle tent of cotton doth with only his head projecting, 
while a lamp below tlie chair vaporixed mercury about 
his naked body. Many a syphilitic sore mouth drank 
from that dipper. 

When the physician finished his office hours and 
went to dinner, be had merely to step across to his 
home in the house next door, the house with the above- 
mentioned cesspool. There were no fly screens then 
cm the windows; but there were plenty of stables 
where this doctor, among others, kept the horses whidi 
drew his *Tt>uggy,” us a doctor's car was cjalled; and 
each of these stables had an unprotected pile of horse 
manure in which flies bred freely. Many of these flies, 
after picking up typhoid and other germs in appro¬ 
priate places, flew to the dining room table, where this 
physician, his wife and four children, and his nephews, 
of whom I was one, enjoyed the bountiful American 
food of those days, including many good things no 
longer xti market or too mqicnsive now. Our sanitary 
protection was a coal-blade Negro girl who, during 
dinner, waved a brush of long peacock feathers over 
the table so a$ to keep the flies on the wing and out 
of our inilk and butter. 


^-'iSpeaking of that luUfc, there Is one aipeot of ont 
pieaimt saniistion whilst, for me at least, ^ 
bade: Nearly all children then liked ^ttage eheesh^’' 
and I particularly liked the clabber or sour pijilk 
fore the whey was drained off. To produce dabber, it 
was only necessary to set fresh milk over in an 
open bowl in the kitchen, where it was warm. 
milk was already sufficiently infected with lactic acid 
bacilli so that nature produced such ^bW as the 
pure milk of nowadays yields only when treated with 
artificially grown organisms. Well might that milk 
yield clabber I It was brought from the dairy farm 
in a large can with a spigot sticking out of the back 
of the milk wagon and a line of pint and quart mea¬ 
sures hanging alongside, which the milkman usedT again 
and again, unwashed, to measure off the white and 
foaming stream in the full exposure of a very dusty 
street. Gut at the dairy farm there was no ice; but 
there was a fine spring house where the milk was act 
in large flat pans in the rnnuiug water for the cream 
to rise. To skim off this cream, the milkman tilted 
one of those pans over a smaller vessel and then blew 
his breath vigorously over the surface, so that the 
upper layer of cream flowed off—a sort of pneumatic 
skimming. 

All of us children bad all the common diseases of 
childhood at an early age and several diseases that are 
not now common. I had typhoid at the age of six. On 
summer evenings our parents sat on the front dopr<^ 
ateps, chatted with their friends and drank lemonade 
or mint juleps, of which we children afterward got 
the sugaiy leaves, moist with good Bourbob ^hukey, 
to suck. Until we were put to bed undar naoaquito 
bars WG were busy slapping the anopheles moaquitoCB. 
which bred luxuriantly in numerous ponds in vacant 
lots within the city limita. 

Whenever we seemed at all unwell, we received 
mediately ten grains of quinine with calomel in 
powder form on the point of a knife. Some 
older people had lost their teeth from being sa^ 

^tfa excessive calomel: this was so conp^oU ^ 

children wd the word ^^saliVatef* as a 

for administering a crushing defeat; thus M wo^ 

said of 4 fight m whufli BUI th^asM 

hit so hard that fee simply salivated Wp ^ a 

good deal of fighting in days : the war Was 

sent, an:d':sentiwnt in'&ntu^'/w'BS;;l»p^ 

; VeHCw fever-did'put'US;; 
it iMMi( one Summ^ aom 

. pbls^'jTenm 
SiorytShis 'iwaap,' cm :;a 
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ipi irowB of iMMthor ^ 1^^ atid tba 

wm s6 vuaenatfid iiiid fbst 

to theve torea^ for a 

dtte Otbw permaB ime Taeematod from toem. The 
da}f w«b mi the b^ly aonree of vedcme in th<m days, 
alfhbbitiK the toatorial fitom auoh human oultorea aome> 
timea earried other org^aniama than those of the cow- 
pox. Long afterward Dr. flexner himself told me 
that probaUy at that time no "calf vaeeine’^ was avail¬ 
able: hut toe erost or scab above a healed vaeeiuation 
pn^ule, usually wrapped in a piece of white paper, 
was carried in the vest pocket of toe doctor. 

Pulmonary tuberculosis was common and the fre¬ 
quency of other forms of tuberculosis was attested by 
toe number of humpbacks that we saw on the street. 
Of other diseases, diphtheria Was most feared and 
some of my earliest friends died of it. Twice I had 
deep, penetrating and non-bleeding wounds, once from 
a tbom in my foot and again from a rusty nail in the 
oat bin in the stable. 1 escaped; but one of my 
friends, who tore his hand on a barbed wire fence 
when I was ten or twelve years old, died of lockjaw. 
Nothing was or could be done for him; there was no 
antitoxin then. Indeed, we who survived must have 
borne charmed live^, for I carried up to middle life a 
pair of tonsils bad enough to have been the cause of 
acute rheumatism or heart disease at any time during 
forty years. The tops might have been snipped off; 
but enudeation was then not done. Asthma and hay 
fever went untreated* For a siege of boils on my 
feet, my uncle, the dodor who had the office over the 
"ftrtig store*' (a very good doctor too for toose days), 
prescribed a tonic 'containing iron. A similar out> 
break on the same feet many years later was treated 
mto much more rapid snceess 1^ omitting the tonic 
mid merely disinfeeting the shoes with formaldehyde 
vapor* (IiOng afterward I published that mode of 

in Bpito of all this and much more, we were far 
better oit toon onr ancestors only a generation or two 
^ aaidimr: we bad a feVer, we were not bled, and 

ISibild all toe water we wanted. Also surgical 
not as ydt aeeptiCt were done 
^ poured liberally on a 
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wr^^ on medical subjects whose works were highly 
pritod dud a physician who was so much in advance 
of bis time that he gave as small doses of as few drugs 
as bis patients would permit. One of his sons was toe 
physician over the drug store. Another was a leading 
sur^n in toe southwestern states and had been the 
chief medical officer of toe Confederate Army oper* 
ating in Tennessee and surgeon on the staff of Gtoueral 
Albert Sidney Johnston. In fact, it was a family of 
distinguished medical men. 

The other family had not been so long settled in toe 
country, but they werp already respected for intelli¬ 
gence and scholarship. The father had been born at 
Prague in Bohemia, and had taught school in the uni¬ 
versity city of Strassburg before emigi'ating to Amer¬ 
ica. At toe time here referred to, he and his wife, 
who was born on the Rhine, and their nine children 
were settled in Louisville on the Ohio, and one of the 
sons was the apprentice in the drug store. Another 
of the sons, Abraliam Flexner, was sometimes about 
the store out of school hours and also drunk from the 
corner pump. 

Sixty and odd years have passed. Starting, as it 
were, from that pump on the corner and the drugs on 
the shelves in the shop biujk of it, Simon Flexner 
advanced to medicine and began his training in toe 
meager two-year course, lacking in nearly everything 
that now constitutes medical science, in the medical 
school at Ninth and Chestnut Streets, where two of 
the professors were my uncles, the physician and the 
surgeon mentioned above. The school got its first 
microscope while Simon was there. Then he went to 
to^ Johns Hopkins Medical School as student and 
later was assistant to Dr. William H. Welch, who had 
recently brought pathology from Germany- Thus 
Simon Flexner went forward until he became not only 
an investigator of the first rank, but also director of 
the vast service of the Rockefeller Institute for Medi¬ 
cal Research. 

Meanwhile his brother, Abraham Flexner, who like¬ 
wise as a child must have imbibed enthusiasm for 
medical progress with the waters from that pump, 
went through Johns Hopkins College; then, for a 
tittui^ into teaching at Harvard ; then into the investi- 
of prevalent methods of teaching and particu¬ 
larity; medical education; and so, from one atop to 
ai^cr, until he became secretary of the General Edu** 
catbh Board and wrote the g^'eat "Report on Medical 
E^^tion in the United States and Canada" {Gaa^ 
Foundation, 1910) whito wrought suih a revo* 
in medical teaching and investigation as no 
age had ever s^n. 

the nine Flexner children, who aU senno- 
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tihtes drank from that pump, have had distinguished 
careers—not indeed in medical science, but all notable 
for scholarly ability, broad humanity and public spirit. 

Evidently those who drank the waters of that pump 
sixty years ago gained from it or from some other 
source such inspiration os Greek legend supposed that 
the poets drew from the spring of Arethusa on Par¬ 
nassus, the fabled mountain of the Muses. And if men 
with such inspiration have achieved results verging on 
the marvelous within one generation their acliievo- 
ments should be an inspiration also for those who are 
to come after them in what is ^^et to be done. Truly 
if, as Oliver Wendell Holmes stated at the time when 
the cool water was flowing from that pump, the ^^state 
of medicine is the best index of the grade of n civili¬ 


sation/’ civilization in the sixty odd years since tihen 
has advanced as never before. 

Nothing in this advance is more striking than the 
decrease in the deaths among children. In the time 
when Simon Flexner and his brothers passed the 
jicrils of birth, infancy and childhood, as in all previ¬ 
ous centuries, ten or more children per wife or succes¬ 
sion of wives worn out with child-bearing wore not an 
unusual number bt)rn in a family; but often few, and 
sometimes none, survived to be grown. Now it is the 
knowledge of the diseases of childhood won by the 
men who drank from that pump and others like it that 
balances the diminished birthrate and that generally 
assures to us who now are old the survival and affec¬ 
tion of our children and grandchildren. 


INITIATIVE IN RESEARCH’ 

By Dr. COLIN GARFIELD FINK 


COLUMBIA 

Forty years ago industrial research laboratories 
were practically unknown. To-day no industry can 
exist without a research laboratory. The phenomenal 
advances in aviation, electric communication, textiles, 
oorrosion-resistani metals, plastics, vehicles of locomo¬ 
tion, paints and pigments, etc., etc. (to mention but 
a few of the hundreds of new products and processes 
introduced during these past forty years) would have 
been well-nigh impossible without the industrial re¬ 
search laboratories with their facilities and highly 
trained pi^rsonncl. 

And these research laboratories arc not confined to 
this country, although by far the larger majority of 
them are now in America. But there are many labora¬ 
tories in Europe, in Canada, in Russia and elsewhere 
that are of the very highest type and that have made 
important contributions to science and industry. 

It has often been said that there is a very decided 
difference between American and European research 
and tliat American research was largely of the ‘^devel¬ 
opment" type, whereas European was predominantly 
fundamental or radical research. During the early 
years of industrial research in this country the above 
statement was largely true. But it is no longer true 
to-day. 

To avoid any misunderstanding, since we are going 
to enlarge upon “fundamental research," the usual in¬ 
terpretation of fundamental or radical research is that 
devoted to finding entirely new products or entirely 
new processes radically different from anything that 
has gone before. For example, we have John W. 
Hyatt’s work on the production of billiard balls out 
of a plastic in place of elephants’ tusks. This is a 

1 Lecture delivered at the Stevens Inatitute of Tech- 
aology <m April 1^48. 


UNIVERSITY 

case of fundamental research, whereas development 
research would imply bow to raise more elephants or 
how to alter their feed to develop longer and bigger 
tusks. 

Another example is the research of D. MacFarlan 
Moore on electric lighting. Abandoning the incan¬ 
descent lamp he devoted his energies to discovering 
the secret of the firefly’s glow. To-day the fluorescent 
lamp is the outcome of Moore’s researches, granting 
of course that in recent years a host of researchers 
have contributed to this fluorescent lamp. But here 
again this latter-day research was largely of the “de¬ 
velopment" type. 

Fundamental Research 

Personally, during my forty years of research ex¬ 
perience, I have always been interested primarily in 
fundamental research rather than development re¬ 
search. And my advice to the young student who has 
inciinations toward research is to choose the funda¬ 
mental type rather than the development type. We 
grant that “the work is harder, the standards higher 
and the discipline more rigorous" than in any other 
phase of scientiflo or technicaL occupation. But on 
the other band the interest and excitement, the stimu¬ 
lation and satisfaction are greater by far than in any 
other field of sci^tific or technical endeavor. 

To give you some idea of what we mean by initiative 
in research we shall give you brief accounts of a few 
of the many researches that have been carried out 
under our direction. 

The pLATtwuK STOBTi'ctrm Prohwbm 

When Edison made his first incimdeseent lain^^ ai 
Menlo Park he used camparatively thick p^tinm 
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wishes in the seal to carry the current to the filament. 
Examining some of the old broken lamps we found 
iu the dump at Menlo Park we estimated that at 
present prioea for platinum the cost per lamp ap¬ 
proximated $5*00. But in Edison’s day platinum was 
cheaper than gold. The problem of finding a Icnding- 
in wire decidedly cheaper than platinum was a very 
old problem—at least 30 years old—when brought to 
our attention. At the time I was carrying out re¬ 
searches at the Edison liamp Works in Harrison, N. J. 

It was generally agreed that the reason why plati¬ 
num was being used as an air-tight seal in glass 
wna on account of its coefiicient of expansion—almost 
identical to that of glass, the lead potash glass uni¬ 
versally used at the time. Accordingly, it was again 
generally agreed that any wire that was to be used 
in place of platinuiri would have to have the same 
coefficient of expansion ns that of glass. But this 
idea had persisted for thirty years without bearing 
fruit: And it occurred to us that there must be some¬ 
thing radically wrong with this idea—or possibly that 
some factor other than coefficient of expansion was at 
the basis of the solution of the problem. While our 
own efforts proceeded along fimdamental lines, our 
works manager encouraged ‘^development’^ research, 
that is, using shorter pieces of platinum and thinner 
pieces welded between ends of short copper wires, 
using platinum ribbon in place of platinum wire, etc., 
etc. Our platinum budget ran to 7J million dollars a 
year and every bit of platinum per lamp saved was 
appreciable. 

We tackled the problem from an entirely different 
angle. We argued that if a metal or alloy could be 
found that would adhere tenaciously to glass and 
would be very soft (like rubber, for example) then, 
no matter what the coefficient of expansion of the 
metal might be, this metal would expand and contract 
as dictated by the more rigid glass. 

Accordingly, we selected five commercially available 
metals and annealed these “dead soft,” as we say in 
metallurgy; nickel, copper, cobalt, iron and silver. 
To compare results we added platinum. 

These six metals were in the shape of thin wires. 
These wires were sealed into glass and lamps were 
made up. The lamps were allowed to stand for three 
days and then were tested for leaks. The performance 
WES surprisingly good, even though many leaky lamps 
Imd developed on standing. Examining the seals un¬ 
der the microscope we observed that the copper and 
eobaU lairea showed that the wetting quality or the 
union between glass and metal was exceptionally good 
better in certain respects than between glass 
and platinum in spite of the fact that the coefficients 
of exjpanaion for copper and cobalt are much liigber 
1^n fqr pUtinum—cobalt 138 per cent, of plat- 
Jgg per cent, of platinum; in other 


words, both cobalt and copper should contract away 
from the glass on cooling. 

To further test our hypothesis we prepared another 
batch of samples of the six metals: But this time we 
prepared them in the shape of fine ribbons 3/16 inch 
wide and again thoroughly annealed. 

We next took a glass rod and mounted it hori¬ 
zontally, then hcflted it at a half a dozen points and 
scaled the ribbons onto (not into) the gla.s8. After 
cooling we attached weights to the other ends of the 
ribbons. Much to our satisfaction we found that the 
copper ribbon would support the heaviest weight, next 
the cobalt ribbon, then the nickel, the silver and the 
platinum ribbons and finally the iron ribbon which 
showed the poorest adhesion. 

On the basis of these findings we developed a thin- 
walled c.opper tube aeal“ which was made to carry 
cither n fraction of an ampere or several hundred 
amperes. The adhesion of copper to glass was so 
perfect that lamp tests showed fewer leaks than with 
platinum. From this first product a second one fol¬ 
lowed, the so-called dumet wire. In this we again 
applied the thin tube of copper but filled the copper 
tube with an alloy of nickel and iron which had a 
coefficient of expansion lower than glass.® This plat¬ 
inum sub*stitute (dumet) is to-day used in all radio 
tubes, electric lamps and dozens of other t 3 ^pe 8 of 
evacuated glass containers. 

The Insoluble Anode Problem 

When this problem was brought to us the specifica¬ 
tions were as follows: The anode must be practically 
insoluble in a copper sulfate solution containing nitric 
and hydrochloric acids besides sulfuric. A further 
specification was that the anode must not contain any 
element which even though entering the solution in 
minute quantities might co-deposit with the copper 
and thereby seriously affect the electrical conductivity. 
The solution of this problem was approached from 
two angles: development research and fundamental 
research. In the development research we started out 
by testing anodically well-known acid-resistant alloys 
such as duriron and nichrome and modified the com¬ 
position of these to increase their acid resistance. 
Many hundred alloys were made up, but not one of 
these was entirely satisfactory. 

In the fundamental research approach we consid¬ 
ered carefully the reactions that took place at the 
am>de. There were principally two anodic reactions 
in which we were interested. One was the dissolution 
of metal—which we wanted to be practically aero— 
and the other was the evolution of oxygen—which Wo 

and Kocmer, IT, 8. Pat. 1,278,758 (July 23, 

1918). 

Pat, 23,775 (October 17, 1912); U. S. Pat 
1,498,908 (June 24, 1924). 
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Wanted to be 100 pw cent. We concluded that orxr 
effoi*te be bent toward facilitating and promoting the 
evolution of anodic oxygen. Accordingly, we con¬ 
ceived the idea that if we used a copper plate and 
covered the surface with an oxygen catalyst the cop¬ 
per would not go into solution. We tried out several 
catalysts and lo and behold the scheme worked. But 
there was one hitch in the scheme; It worked only 
when current was applied; Shutting off the current 
with the coj^pcr plate still immersed would cause the 
plate to dLssolve. Accordingly some provision had 
to be made for the protection of the copper plate 
during current interruptions. This part of the prob¬ 
lem was solved by adding about 20 per cent, silitwn 
to the copper so that the final anode* as introduced 
at Chuquicamata and in use for many years is a cop¬ 
per silicide alloy with a catalytic surface. The cata¬ 
lysts are manganese dioxide, tin oxide and lead 
dioxide. 

Alplate 

Alplate is the name applied to aluminum-coated 
steel, aluminum-coated nickel and other metals. The 
problem of substituting molten aluminum for molten 
xinc in hot galvanizing was a very old problem when 
we started our research. Many schemes had been 
tried, but not one of these developed into a commer¬ 
cial process. One big stumbling block in the past 
had been the refusal of the aluminum to wet the steel 
or other metal. You can stick an iron rod into a pot 
of liquid aluminum and upon withdrawing it the rod 
wnll be just as free from aluminum as it was to begin 
with. 

In the development type of research investigators 
imitated the detailed practice used in hot galvanizing 
trying out various fluxes, temperatures, speeds, addi¬ 
tions to the aluminum, etc. But all these experiments 
had failed. 

In applying the principles of fundamental research 
it was necessary to carefully study the reason why 
liquid aluminum would not wet steel. It was not 
enough, however, to conclude that it was an oxide fllm 
on the aluminum that prevented the formation of a 
good bond between aluminum and steel* The problem 
now resolved itself into finding a method or means of 
avoiding the formation of the oxide film or adding 
some reagent that would counteract the formation of 
the oxide of aluminum. 

One scheme that gave us much encouragement was 
the introduction of the steel rod or sted strip through 
a restricted orifice in the pot filled with molten alu¬ 
minum. But this was not enough; Results were not 
uniformly good. 

The next step solved the problem sat^acturily. 
It is well known that aluminum oxide is one of the 

A IT. 8. Patents Nos. 1|441,G67 and 1,441,566 (January 

9, Ifififi). 


refractory okides known and very dSfiicuH tb 
rdittce to metal. However, there is one Tcdueing 
agent that will produce the metal and that is atomie 
hydrogen, It is also well known that iron will dis¬ 
solve or take up hydrogen and that the amount taken 
up varies with the temperature. These were the build- 
ing stones out of which we constructed our final 
process. 

The steel to be coated with aluminum is heated in 
an atmosphere of hydrogen and allowed to absorb 
and adsorb as much hydrogen as possible. Then the 
steel passes into a bath of molten aluminum kept at 
a temperature lower than that of the hydrogen furnace 
so that the hydrogen is forced out of the steel during 
the very instant that the steel contacts the aluminum. 
As a net result a strongly adherent uniform coating 
of aluminum is produced on the ateel*'^ 

Tjts Rbstoration or Badly CJobhodkd Bronz Art 

OBJKOT8 

This problem was brought to us by the Metropolitan 
Huseum of Art. The various methods employed up 
to that time were very radical. In most cases knives, 
chisels and hammers were used, in other cases strong 
acids. But the results achieved were very unsatisfac¬ 
tory and the ^^restored^' product obtained was seldom 
of any value from an artistic point of view. 

Our approach to the problem was based on entirely 
different principles. We observed in a number of 
bronzes that the outer contour of the crust of corroded 
metal was an enlargement of a design which undoubt¬ 
edly was the original design of the bronze* Further 
study and experiments on corroded bronze and copper 
objects led to our discovery that ‘^the detail of da^fu 
is retained by the crust.'' Of this we were very cer¬ 
tain, and the next step was to find a method of re¬ 
versing the process of carrosion and bringing back die 
original design. We decided that an eteetrochemical, 
cathodic process was the only practical solution. After 
some further experimentation the fallowing {Mrocedme 
was standardized and this is now used all over the 
world; The corroded object is suspended as a cathode 
in a 2 per cent, solution of sodium hydroxiite and h 
few mflUamperes passed through the s^utiem. Very 
gradually the carbonates and oxides ore r^tmed 
to metal. The electric eumnt required is a mii^tter of 
a few. mitliamperes per square foot ^ stirlEade 11^ 
bronse or copper object. And tim time 
uaualiy a matter of days or wee^ 
how far the corimsion the metel 1^ 
tnany cases the objects submit^in 
have no trace of meM left, a bta 
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Audi attnbutio» of variooa objects of 


^rt and various artieles of antiquity not nocessarily 
aritetie. The very observations made during reatora- 
tion are ariong tba most cracial observations in decid¬ 
ing whether a piece of metal, stone, wood or doth 
is old or of recent origin* 

OtHKB EKSKAaCHAS 

In the few examples above we have tried to indicate 
the main points of difference between development 
research and fundamental or radical research. We 
might go on to tell you how these principles of radical 
research were applied to: 

(1) Oui- researches on chromium plating and the 
diacoveiy of the relatively narrow limits of catalytic 
agent quantities that must be added to the plating 
bath—a radically new observation, never before ap¬ 
plied to any ploting bath. 

(2) Oar various researches on tungsten, its crystal 
structure, crystal growth, its ductility, etc. 

(3) Our research on bright nickel plating. 

(4) On high chromc'-irons. 

(5) On electrolytic manganese. 

(6) Our researches on corrosion of metals and vari¬ 
ous means of combating samci etc., etc. 

NKW PROBLISMS 

The world is full of new chemical and electro¬ 
chemical problems that await the young investigator. 
Typical of these many ‘^yet-to-be-solved^^ problems is 
the one on rubber: Although there are several syn- 
thetio rubbers that closely compete with the natural 
variely, a ‘"complete^^ substitute is yet to be found. 
Might it not be worthwhile to investigate the possi¬ 
bilities of growing rubber trees in the temperate sconet 
We have had'definite indications in our experiments 
that the tropical rubber tree, hevea brasiliensiSf may 
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be converted into a deciduous tree of the cooler cli¬ 
mates by proper treatment and control of the soil 
oonstituentB. 

Among the numerous other problems that await the 
yom^ lad with vision and courage arc: 

(1) The perfection of electric lighting ten times 
as efficient as any present type. 

(2) An improved automobile gas engine operating 
at three or four times the efficiency of the present one. 

(3) A paint for wooden structures that is rain¬ 
proof and sunproof. 

(4) An alloy of aluminum as resistant to fatigue 
as steel. 

(5) A metal or other material to take the place of 
our rapidly dwindling resources of copper—or of lead, 

(6) A material to take the place of leather for 
shoes with nil the good, or even better, qualities of 
leather. 

And many, many more problems. 

Throughout the ages there have always been young 
men endowed with the research spirit or research 
instinct. Very often this is a latent talent that needs 
to be aroused. And the best procedure in arousing 
this most valuable talent is to become interested in 
one or the other phase of science or engineering and 
then to select one or the other individual topic and 
apply oneself diligently to this. But reading alone 
is not sufficient in preparing for research. The labora¬ 
tory or workshop—no matter how primitive and in- 
compleU^—is a most essential adjunct. Reading with¬ 
out experimentation hardly ever leads to the desired 
results. On the other hand, experimentation with 
little or no library work frequently leads to radical 
discoveries. 

And in conclusion let tne say to the young man: The 
opportunities in research are greater to-day than ever 
before. And the clionccs of finding new products and 
new processes have never been equalled in the past. 
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W1LI.IA1S FRANCIS MAOIB 
tSSft^lMS 

WiUJiHr FftAXOia 3S40zit Whm born in Kliisabeth, 
K. 6b ISM, «ad died in Princeton 

on Ha vns tAe son o£ William Jay 

oluuteeUor the State of New Jer- 
(nm Priooeton as valedictorian 
^ 1878,. A 'etaae' that had .many other 
ialdl^teg Voodrew Wilson. 

'Heiny. 'profeseor of 
" .»d-;;to,;'iBahe;phy8we hie life 

]l!<^''hiai to go to 
'He'.matriculated 



at the Univeraity of Berlin and took bis doctor’s 
d^iree under the direction of Helmholte in 1885. His 
disHertation was an experimental study of the theory 
of capillarity. 

Betuming to Princeton he was appointed to an 
inotmetorship in physios during the prorideney of 
James HeCosh, advancing to a profeasorship in 1890. 
In 1889 Dr. Bradcett founded the graduate school of 
eieetrieal enginemin^ at Princeton and devoted most 
of attention to it. Although Dr. Draekett re- 
mai^ tite chairman of the department of physics, 
heeaine more and more responsible for the ae> 
titld;admiiii8tration of tim deportment, and its ox* 
psuarioa; f rom very small be^nninga waa very laiydy 
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the result of his efforts. Dr. Braekett retired in 1909 
and Magie was appointed Henry professor in 1910; 
he retained the chairmanship of the department until 
his retirement in 1929. 

Soon after returning from Germany Magie began 
the investigations which formed his main contribution 
to research. These had to do with the prox)crtics of 
solutions, poi’ticularly their specific heats and volumes. 
He not only gathered together the various measure¬ 
ments made by others but made many determinations 
himself for the purpose of advancing the theory of 
solutions. His experimental work was done with 
great skill. 

Magie was one of the small group of physicists who 
met in New York in 1899 to found the American 
Physical Society. He was a member of the first coun¬ 
cil of the society and its president during the year 
1911-12. He was vice-president for Section B of the 
American Association for the Advancement of Science 
and gave his presidential address at the New OrIean.s 
meeting in 1905. He was also a member of the Amer¬ 
ican Philosophical Society. 

In university affairs in general Magic took a very 
active part. For many years lie served as clerk of 
the faculty and was an influential member of many 
of the important committees of the faculty. In 1912 
he was appointed dean of the faculty, a position he 
held until 1925. These administrative duties took so 
much of his time and attention that in his later years 
he gradually gave up hia activities in research, al¬ 
though he always maintained a keen interest in the 
work done by his colleagues in the department. 

His publications, other than his papers in his field 
of research, included a revision of the ^‘Text-Book of 
Physics” by Anthony and Brackett, a text which was 
widely used in the latter part of the last century. 
He was a firm believer in the value of the study of 
physics for the general student, particularly the his¬ 
torical development of the principles. With this in 
view he wrote his “Principles of Physics” which gives 
an admirable account of the rise and content of phys¬ 
ical theories. He was a master of- clear and concise 
exposition in the best of English. He algo translated 
Christiansen’s “Theoretical Physics,” and edited the 
important contributions of Carnot, Clausius and 


Thomson to the second law of thermodynamics for 
Harper’s series of Scientific Memoirs. When the 
series of source-books in the sciences was being 
planned Magie was asked to contribute the volume 
on physics. This work he begun on his retirement 
in 1929 and he devoted much time and energy to com¬ 
piling and translating extracts from the memoirs that 
have had the greatest influence in the development of 
physics. He was often culled upon to speak and 
write about the life and work of Joseph Henry, a 
Subject of particular interest to him because of 
Henry’s relation to Princeton. 

The honorary degree of LL.D. was conferred upon 
him by the College of Wooster ux 1916, and Princeton 
gave him the honorary degree of D.Sc. upon his re¬ 
tirement. 

No account of Dean Magic’s life would he at all 
adequate without an appreciation of his loyalty to bis 
associates and the very real affection that all of us 
who had the privilege of working with him felt for 
him. 

In 3894 he married Miss Mary Blanchard Ht>dgc, 
of Princeton, who survives him, as docs his sister. 

E. P. Adams 

RECENT DEATHS 

Dk. Hakry B. Mellek, research engineer of Pitts¬ 
burgh, Pa., died on June 27 at the age of sixty-five 
years. Dr. Melier was chief of the air pollution in¬ 
vestigation which has been conducted at Mellon In¬ 
stitute since 1923. 

Dr. W. E. Saunders, ornithologist, of London, Ont., 
died on June 28 in his eighty-second year. 

Dr. Abby Lilijak Ma-rlatt, from 1913 until her 
retirement in 1939 director of the department of 
home economics at the University of Wisconsin, died 
on June 23 at the age of seventy-four years. 

Da. B. Raymond Hoobubr, until his retirement as 
emeritus professor in 1936 professor and head of the 
department of pediatrics of the College of Medicine 
of Wayne University, died on June H at the age of 
seventy-one years. 

John R. Peters, petrographer at the U. B. Army 
Testing Laboratory, Mariemont, Ohio, died on June 
24, He was twenty-seven years old. 


SCIENTIFIC EVENTS 


THE ENRICHMENT OF WHITE FLOUR 

The War Food Administration announces that a 
public meeting to consider the advisability of requir¬ 
ing all white flour distributed for human consumption 
to be enri(died will be held at 10 a.m. on July 21 in 
the South Agriculture Building Auditorium, Wash¬ 
ington, D. C. 


Enrichment of white flour and bread has the en¬ 
dorsement of leading scientific and medical organiwi- 
tions, and of a large part of the milling and baking 
industries. Under wartime food conditions a further 
increase in consumption of white flour ik expected, 
and its enrichment would aid in adequate oansuiup- 
tion of important vitamins and iron. An inadequut^ 
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of iibc«« Yitamwa leads to netvoos mslabili^ 
and other disturbavtiieSi with Tesnlting loas of work* 
VE4S d&cienoy, There is a Federal standard for en* 
ribbed flooTf which at present requires specific quan- 
tities of thiamin (vitamin Bt), niacin and iron. Be> 
ginning on October the vitamin riboflavin also will 
be required. 

The need for a wide distribution of the vitamins 
and minerals contained in enriched flour was the basis 
for the provision of Food Distribution Order No. 1 
reqiflring enrichment of all bakery white pan bread. 
Jo order that all white bread; whether baked in the 
hoiuc; in an institution or in the commercial bakery; 
may contain these essential nutritive factors; it has 
been proposed to enrich all white flour distributed for 
human consumption. 

A proposed order has been drafted in aecordanee 
with recommendations received from the National Re> 
search Council. The efleotive date of the order; if 
issued; will be made not less than 120 days after its 
date of publication; affording millers who have not 
enriched their flour an opportunity to obtain neces¬ 
sary eqtiipment and materials, likewise bakers who 
arc enriching bread by other means will have an op¬ 
portunity to consume their stocks of enrichment 
agents. 

Persons unable to attend the public meeting may 
address any communications and expressions of opin¬ 
ion to the Director of Food Distribution, War Food 
Administration; Washington; D. C., to be received not 
later than July 26. 

The proposed food distribution order reads: 

1. ProvMms. Except as hereinafter indicated; no 
miller; blmider or other person who manufactures or pre¬ 
pares white flour for sale for hnman consumption may sell 
or deliver the same nnloss it conforms to the amended 
definition of ' ^ Bnxiched Flour' * contained in the proposal 
under the Federal Food, Drug and Cosmetic Act, pub- 
U^ed in the Federal Begister of June 5, ld43; pages 
7511«7514. No broker, jobber or other person who 
handles, repacks or otherwise deals in white fiour may 
sen or deliver the same for human consumption with 
kiH»w)sdge that it is not enriched. 

(The amended deflnitkm deseiihes enriched white fiour 
u contidiiiag in each pound not less than 2.0 milligrams 
of thiaerine; 1.2 milligrams of ribofiaviH; 16 mllUgrams of 
niaciui Of ifloeiiiie amide and 13 mUUgrams of iron. Cal- 
riam and idtamin D remain optional ingredients as here- 
to'foir^):' ; 

$. The provii^ns of this order shall not 

^ i(l) flqur devoted j^or to the ea^iration of a 
days after the date of issuanee of this 
6:^^ retail sale prior 

flour which 
time by the 


3. Besotds and reports* Baeh person required by the 
order to enrich fiour shall keep and preserve for not less 
than two years such records as may be necessary to show 
(1) the volume of his sales of enriched flour, (2) the 
volume of his sales of flour not enriched, (3) the volume 
of the different ingredients used by him to enrich flour, 
and (4) the names of persons from whom such ingredients 
were obtained 

AWARD OF GUGGENHEIM FELLOWSHIPS 

Ivt order to improve the quality of education and 
the practice of the art^ and professions in the United 
States, to foster research and to provide for the cause 
of better international understanding, the John Simon 
Ouggenheim Memorial Foundation, established by 
former United States Senator and Mrs. Simon Gug¬ 
genheim as a memorial to a son who died on April 26, 
1922; offers a limited number of fellowships, tenable 
under the freest possible oonditious, for research in 
any field of knowledge and for creative work in any 
of the fine arts, including music. The fellowships are 
awarded by the trustees upon nominations made by a 
committee of selection. 

The stipend in normal cases does not exceed $2,500 
for a year of twelve months. The tenure of fellow¬ 
ships will be adjusted to the purpose and scope of 
the studies of each individual. Appointments will be 
made ordinarily for one year; but plans which in¬ 
volve two years^ work are considered by the trustees. 
Fellowships for 1943 have been announced. These 
include the following in the sciences: 

Dr. Edgar Anderson, professor of botany, Washington 
University, St. Louis; geneticist, Missouri Botanical Gar¬ 
den i A study of the races of Zea mays with special ref¬ 
erence to Mexico and the Southwest. 

Dr. Solomon E. Aseh, assistant professor of psychol¬ 
ogy* Brooklyn Colloge; Continuation of the preparation 
of a book on the formation and chango of opinion and 
attitude* (Renewal.) 

Dr* Emma Lucy Braun, associate professor of plant 
eoolt^. Graduate Behool of Arts and lienees, University 
of dineizinatl: Studies of the ecology and taxonomy of 
the deciduous forest. 

Dr« Barbara Stoddard Burks, research associate in psy¬ 
chology, Columbia University; Studies in the field of 
horb^ty and environment in human development, in par¬ 
ticular to gather materials for a book on the role of twins 
in the study of man. 

By. Kenneth Edward Caster, assistant professor of 
geology. University of Cincinnati: A field study of the 
stratigraphy; paleontology and paleo-eedlogy of the 
FalOuapic strata of the northern sector of the Andes, with 
pariloular reference to the age, rriationships and fossiil 
faunas of the Andean Devonian soquonee as developed in 
GriUinbia and adjacent Venesuela. 

Tilly Edinger, research associate in paleontology, 
of OomporativB Ecology, Harvard Uaiversitys A 
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study of tlie tooth Teplacement In Amphibia and Eoptilia, 
particularly primitive fossil types, with special reference 
to the history of dental succession in tho evolutionary 
line leading from ancestral fishes to mammals.’ 

I>r. Henry Paul Hausen, assistant professor of botany, 
Oregon State College; A study of Post-Pleistocene forest 
succession and climate in the Pacific Northwest. 

.foil 11 Francis Hanson, teaching fellow in entomology, 
Massachusetts State College: A study of the comparative 
morphology of all accessible genera, species and espe¬ 
cially type specimens of Plccoptera (stonoflies) in the 
United States. 

Dr. Floyd Alonzo McClure, professor and curator of 
economic botany, Dingnan University, Canton, China 
(on leave): Continuation of the preparation of a re¬ 
vision of the Chineso genera of the Bambuaaceae. (Re¬ 
newal.) 

William Vogt, associate director, Division of Science 
and Education, Office of the Coordinator of Inter-Amer¬ 
ican Affairs: Preparation of a monograph on the ecology 
of the guano birds of Peru. 

The Coiiiiuittee of Selection conisistcd of Dr. Frank 
Aydelotte, Dr. Wallace Notestein, Dr. Linus Pauling, 
Dr. Florence R. Sabin and Dr. Edw'in Bid well Wilson. 

Applications for fellowships must be made in writ¬ 
ing on or before October 15, by the candidates them¬ 
selves, in the fonu prescribed, addressed to Henry 
Allen Moe, Secretari/ General^ John Simon Guggen¬ 
heim Memorial Foundation, 651 Fifth Avenue, New 
York, N. Y. Final selection of fellows for 1944-45 
will be made in March, 1944. Application forms will 
be mailed upon request. 

AWARDS OF THE SOCIAL SCIENCE 
RESEARCH COUNCIL 

Thiutv’-eight awards, amounting to $48,000, for 
the academic year 1943-44 have been announced by 
the Sot'ial Science Research Council, New York. The 
awards provide for study and research in the fields 
of economics, political science, sociology, statistics, 
political, social and economic history, cultural anthro- 
pfdogy, social psychology, geography and related dis¬ 
ciplines. 

Eight of the awards, carrying a basic stipend of 
from $1,800 to $2,500 for twelve months, plus travel 
allowance, cover post-doctoral research training fel¬ 
lowships to men and women under thirty-five years 
of age who possess the Ph.D. degree or its equivalent. 
These fellowships are granted for the purpose of 
amplifying and sharpening the research training and 
equipment of promising young investigators through 
advanced study and field experience. 

Seven appointments are pre-doctoral field fellow¬ 
ships which carry a basic stipend of $1,800 for twelve 
months plus travel allowance. The recipients are 
graduate students under thirty years of age who have 


completed all the requirements for the doctorate ex¬ 
cept the dissertation. The purpose of these awards is 
to offer the opportunity for first-hand contact and 
experience with the phenomena of social science in 
the raw, ns a supplement to formal graduate study. 

The remaining twenty-three awards are grants-in- 
aid designed to assist mature scholars in the comple¬ 
tion of research projects already well under way. 
These grants average about $580 this year, but indi¬ 
vidual grants in any year do not ordinarily exceed 
$1,000. Five of the appointments were made through 
a special fund granted solely for the purpose of 
assisting and encouraging the research of social scien¬ 
tists in tlie South. The objectives and requirements 
for eligibility are the same as those governing the 
national grants-in-aid, but applications are restricted 
to thirteen southern states. 

FOREIGN MEMBERS OF THE ROYAL 
SOCIETY, LONDON 

Nature gives the following particulars in regard to 
the work of Professors Goldschmidt and Houssay, 
whose oioetion to foreign membership in the Royal 
Society, Ijondon, was recently announced in Science. 

Professor V. M. Goldschmidt has made outstanding con¬ 
tributions in each of the fields of petrology, crystal chem¬ 
istry and geochemistry. His early studies in rock meta¬ 
morphism marked a major advance in the correlation of 
the eliemjeal and minoralugical composition of thermally 
reconstituted rocks and contained the first successful essay 
towards a systematic classification of rock-mineral as¬ 
semblages in the light of the phase rule. The leader of 
great schools of geochemistry both at Gottingen and Oslo, 
Goldschmidt has for many years devoted his attention to 
the discovery of the principles governing the terrestrial 
distribution of the elements: in this program his clas¬ 
sical researches on the crystal structure of ionic com¬ 
pounds were early acJiievements and may be regarded as 
laying the foundation of tho science of crystal chemistry. 
His exhaustive series of investigations on the chemical 
composition of roeks and minerals has rovolutionlaed our 
knowledge of the distribution of the minor constituents 
of the earth's crust, while his similar studios on meteor¬ 
ites have brought a special contribution to the problem 
of the chemistry of the earth's deep interior. It is in 
these comprehensive researches, both geochemical and 
crystallochemical, that Goldschmidt has contributed in 
such large measure to the present-day picture of the geo¬ 
chemical evolution of matter within the lithosphere. 

Professor Bernardo Alberto Houssay, of Buenos Aires, 
is one of the outstanding men of science of Latin America. 
He has hold the choir of physiology in the University of 
Buenos Aires since 1919, and has made hia laboratory a 
leading center for endocrine research. His most remark¬ 
able discoveries concern the effect of the anterior pituitary 
body on carbohydrate metabolism; he showed that al¬ 
though the removal of the pancreas alone will cause 
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diabet«iSj yet if the {interior lobe of the pituitary is re¬ 
moved at the aamo time the animal hoe no glyeoeuria and 
stays in reasonable health, further analysis made it clear 
that the anterior lobe of the pituitary secretes- a hormone 
with an opposite effect on sugar metabolism to that of 
insulin, and that it is the absence of this hormone in the 
^^Houflsay animal” which accounts for the lack of gly¬ 
cosuria when the pancreas is removed. Many other chap¬ 
ters in the complex story of endocrine interactions have 
been worked out in Professor Houssay's laboratory and 
he has recently dealt witli the problem of renal hyporten- 
aion and the nature* of the toxic substance which may bo 
liberated by a di8caa<*d kidney. He is «n honorary mem¬ 
ber of the Physiological Society and has published various 
papers in the Journal of Fhysiology, 

MEDICAL FELLOWSHIPS OF THE NA¬ 
TIONAL RESEARCH COUNCIL 

At the February meeting of the Medical Fellowebip 
Board of the National Reaearch Council, Washington, 
D. C., of which Dr. Francis G. Blake, Sterling pro¬ 
fessor of medicine at Yale University, is the chair¬ 
man, one fellowship in the medical sciences, a renewal, 
was awarded. Seven appointments, including two 
renewals, W’ore made t() fellowships in the filterable 
viruses and orthopedic surgery. A list of the suc¬ 
cessful candidates and the institutions where they arc 
to work follows; 


Medioal Sciences 

Lester J, Talbot (renewal), Now York University Col¬ 
lege of Medicine. 

Filterable Viruses 

Edward H. Anderson, Vanderbilt University. 

H. Chandler Elliott (renewal), University of Toronto. 

I, William McLean, Jr., Duke University School of 
Medicine. 

Alison II. Price, University of Michigan (declined 
appointment). 

Hugh Tatlock, Yale University School of Medicine and 
the Acute Beapiratory Diseases Commission Laboratory, 
Fort Bragg, N, C. 

Herbert A. Wennor, Yale University School of Medi¬ 
cine and the Johns Hopkins University. 

Orthopedic Surgery 

Maxwell F. Kepi (renewal), Tulane University of 
Louisiana. 

Welch ioU(>w.ship8 in internal medicine were 
awarded to the following at the meeting of the Med¬ 
ical Fellowship Board in April: 

S. Howard Armstrong, Jr., Harvard Medical School and 
the Peter Bent Brigham Hospital. 

Joseph F. Boss, Evans Memorial Hospital, Boston, 
Massacliusotts. 


SCIENTIFIC NOTES AND NEWS 


Thk Benjamin Carver Lam me medal, awarded an¬ 
nually by the American Institute of Pllectrical Engi¬ 
neers for meritorious achievement in the development 
of electrical ap])aratuB or machinery, was presented 
at the Cleveland meeting to Dr. Joseph Slepian, as¬ 
sociate director of the Westinghouse Re.search Labo¬ 
ratories. The medal was awarded in recognition of 
hie work on **the development of current-interrupting 
and current-rectifying apparatus. He developed the 
ignitron, an electronic tube now being used in alumi¬ 
num and magnesium plants to convert altcniating 
electric current required for the production of these 
metals.” 

Michael Lbkner, for his services to Chile in con¬ 
nection with his expedition in 1940 under the auspices 
of the American Museum of Natural History, has 
been awarded the decoration ‘*A1 Merito” in the degree 
of ^^Coinendador” by the Government of Chile. 

Db. J. C. Geiger, director of public health of San 
Francisco, recently received the award of fellow and 
^*member correspondiente” of the National Academy 
of History of Panama. 

Wb learn from the Jotirml of the American Medi¬ 
cal Aswocietion that on July 2, the eightieth birthday 


of Dr. Ludvig Hektoen, the Hefcloen Institute for 
Medical Research of Cook County, Illinois, was dedi¬ 
cated in his honor. Dr. Morris Fishbein, editor of the 
Journal^ presided at the ceremonies. The building, 
formerly the McCormick Institute for Infectious Dis¬ 
eases, has been purchased by the board of Cook 
County commi.ssioners. A portion of the building is 
already in use. A plaque bearing a bas-relief of Dr. 
Hektoen was unveiled in the entrance of the institute. 
The presentation was made by Clayton F. Smith, 
president of the board of commissioners, and Dr, 
Karl Meyer received it on behalf of the institute. 

At a meeting on April 15 of the History of Medi¬ 
cine Society of Tulane University, as reported in the 
Journal of tlie American Medical Association, the 
Eudolph Matas award for the best paper on the 
history of medicine presented before the society was 
given to Charles M. Wilson, senior in the medical 
school, for his paper on “American Contributions to 
Neurosurgery.” The I. I. Lemann Award for the 
best discussion before the society was presented to Dr, 
Leonard K. Knapp, junior in the medical school, for 
his discussion on aviation medicine. The presenta- 
t4ons were made by Dr, B. Bernard Weinstein, in¬ 
structor in gynecology in the medical school at New 
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Orleans. Harold Cummins, professor of inicroscopio 
anatomy, was the principal speaker, discussing **Kxtra 
Medical Interests of Charles Riohet, Arthur Conan 
Doyle and Dr. Krandon.” 

The University of California at Los Angeles at its 
commencement exercises on June 9 conferred the 
degree of doctor of laws on Dr, H. S. Jennings, re¬ 
search associate of the department of soblogj', and 
Dr. H. J. Webber, emeritus professor of subtropical 
horticulture of the Citrus Experiment Station at 
Riverside of the University of California. 

Da. P. W. Hodge, director of the Southwest Mu¬ 
seum, Los Angeles, received the honorary degree of 
doctor of literature from the University of Southern 
California on May 23. 

The doctorate of science was conferred by the Uni¬ 
versity of Oregon on May 30 at its sixty-sixth annual 
commencement on Dr. Ralph Albert Fenton, clinical 
professor of otolaryngology at the medical school <»f 
the university, and on Dr. Rosalind WuLeen, assistant 
professor of zoology at the State College. Citations 
by President Donald M. Erb read: ^‘Ralph Albert 
Fenton: In recognition of his notable researches in 
the field of otolaryngology; his vital contributions to 
medical science; and his tireless efforts in advancing 
the standards of medical practice in the Common¬ 
wealth of Oregon. Rosalind Wulzen: In recognition 
of her outstanding contributions in the field of experi¬ 
mental biology; her nationally recognized researches 
on the subject of nutrition; and her discoveries re¬ 
lated to calcium metabolism which have far-reaching 
clinical possibilities.” 

The following ofRcers of the University of Oregon 
Chapter of Sigma Xi for the year 1943-44 were 
elected at a meeting of the chapter on April 26: 
Presidentf Dr. Pierre Van Rysselberghe, associate pro¬ 
fessor of chemistry; Secretary,JOr, John M. McGee, 
acting associate professor of chemistry, and Trea¬ 
surer, Dr. Arnold L. Soderwall, instructor in biology. 
New members and associates were initiated at a meet¬ 
ing on May 15. The joint annual Sigma Xi-Phi Beta 
Kappa lecture was delivered by Dr. Arthur R. Moore, 
research professor of general physiology. He spoke 
on “The Two Great Books of 1543; Copernicus^ ‘De 
Revolutionibus Orbium Coeleatium' and Vesaliua’ ‘De 
Huinani Corporis Fabrica.’ ” 

According to The New York Times, Dr. Frederic 
Joliot conjointly with Mme. Irene Joliot have been 
elected members of the French Academy of Sciences. 
Mme. Joliot is a daughter of Dr. Marie Curie. 

At Western Reserve University, Dr. J. Paul Quig¬ 
ley has been appointed professor of gastro-intestinal 
physiology and Dr. Edward Muntwyler has been ap¬ 
pointed professor of experim^ial biochemistry. 
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Du. Lewis M. TtraxER, senior forestet, Bran^ of 
Beseardi, U, S. Forest Service, Washington, D. C., 
has been appointed dean of the School of Forestry 
and Range Management of the Utah State Agrioui- 
tural College. 

Dk. Elmer H. Stotz, director of the chemied labo¬ 
ratory at McLean Hospital, Waverly, Moss., and a 
member of the teaching staff in bioohoraistry of the 
Harvard Medical School, has been appointed by the 
Board of Trustees of Cornell University professor of 
agricultural and bio- chemistry and hend of the Di¬ 
vision of Chemistry at the New York State Experi¬ 
ment Station at Geneva. The appointment becomes 
effective on August 1. Dr. Stotz succeeds Dr. Donald 
K. Tressler, who resigned early in the year to enter 
the industrial held. 

Dr. Henrt D. Bergman, professor of veterinary 
physiology and ]>harmacology, has been named dean 
of the Division of Veterinary Medicine at Iowa State 
College, to succeed Dean Charles Murray. Dr, 
Murray will continue to serve both as head of the 
department of veterinary hygiene and as assistant di¬ 
rector of the Veterinary Research Institute. 

G. D. Preston has been appointed to the Harris 
chair of physics at University College, Dundee. Mr. 
Preston is known for his application of physical 
methods to metallurgical problems. 

Rosooe Roy Spencer, medical director of the U. S* 
Public Health Service and assistant chief of the Na¬ 
tional Cancer Institute, Bethesda, Md., will become 
chief of the institute, the appointment to be effective 
on August 31. He will succeed Dr, Carl Voegtiln, who 
is retiring as director. 

The Board of Scientific Directors of the Rocke¬ 
feller Institute foT Medical Research announces the 
following promotions on the scientiflo staff, effective 
on July 1. Assistant to Associate, Dr. Merrill W. 
Chase, Dr. Stanford Moore, Dr. Isabel M. Moxgan, 
Dr. Howard A. Schneider and Dr. William H. Stein. 
Fellowship to Associaie, Dr. D. Wayne Woolley* 
Fellow to Assistant, Dr. Sidney Rothbar^ The board 
also announces that Dr. Oswald T. Avciy, who has 
reached the age of retirement, has been made r^ainber 
emeritus. y' 

Dr. Conrad Bbrkns, of Now York City> |jil^ been 
appointed civilian consultant in ophthalmolo^ to the 
Office of the Air Surgeon. 

Elmsr S. Rigg$ has been af^ointed honorary 
curator of paleontology at the Dy^e HuMum of 
University of Kansas. This appointment takee ^eet 
as of June 2. 

pHine L. Cminwsmu, de«m of tbe 
I|^<ri4tee of the t^vemty of 
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come vice-president in charge of post-war develop¬ 
ment of the Celotex Corporation. He will also have 
charge of agricultural interests. Dean Christensen 
has been a director of the corporation since March, 
1942. 

T. W. Howakd has been appointed superintendent 
of turbine and marine installations at the General 
Electric Company; E. L. Eeininger has been ap¬ 
pointed manager of the new division for resin and 
insulation material, and Dr. J. J. Pyle, g^roup leader 
in charge of research and chemical development at 
the plastics laboratory at Pittsflold, Mass., has been 
appointed chemist in charge of the laboratory, suc¬ 
ceeding Dr. G. F. D'Alelio, who has resigned. 

Emmett P. Dunn, curator of reptiles at the Acad- 
emy of Natural Sciences of Philadelphia, left by air¬ 
plane for South America on June 20. Serving under 
the auspices of the Committee for Inter-American 
Artistic and Intellectual Relations, he has been as¬ 
signed to the Institute of Natural Sciences of the 
National University at Bogota, Colombia, to work on 
the collections of the reptiles and amphibians of the 
eastern slope of the Andes and to collect in the field. 

A PARTT from the staff of Field Museum of Natural 
History began diving operations in Lake LaGrange at 
Dowagiac*, Mich., on June 23 in order to complete 
studies necessary for the creation of an underwater 
habitat group of typical fresh-water fishes at tlie 
museum. Members of the party are Loren P. Woods, 
acting curator of fishes; Arthur G. Rueckert, staff 
artist; Leon L. Pray, taxidermist, and Frank H. Letl, 
preparator of accessories. The uuderwater studies 
are directed toward assuring a faithful reproduction 
in the museum exhibit of the submerged vegetation 
typical of the small lakes frequented by anglers in 
Michigan, Indiana, lUinois and Wisconsin. The fishes 
to be shown in the group include black bass, pickerel, 
yeliow perch, wall-eyed pike, sunflshes, orappies, bull¬ 
heads and minnows. 


A OABtiK dated June 24 from Guaten^ala to The New 
York Times states that a commission of sanitation 
experts, which is studying conditions along the route 
of the kiter-American highway, had arrived at Guate¬ 
mala. Dr*. John R. Murdock, chief of the mission, 
is accompanied by Sanitary Engineers Charles C. 
Spenker, Herbert E. Hargis and Walter Dashiel. A 
oaref)^ study, which it is expected wiB be completed 
this year, is being made of drinking-water supplies, 
drainage and tropical diseases existing near the high¬ 
way.. 


TM if6 hundred and fifty-sixth meeting of the 
Ahaericitt Physical Sooie^ will meet at Stanford 
tTniy m July 10. Fallowing four 



gion, invited papers will be given by L. Marten and 
Hardin Jones. The afternoon session will open with 
an invited paper by K. K. Darrow. Subsequent meet¬ 
ings are scheduled as follows: Chicago, November, 
1943; Pacific Coast meeting, December, 1943, and the 
annual rrieeting, New York City, January, 1944. 

A BILL to provide increased educational opportuni¬ 
ties in Alabama has been signed by Governor Chaun- 
cey Sparks. $100,000 is appropriated annually for 
the Tuskegee Institute, of which Dr. F. D. Patterson 
is president. The bill provides that the fund be used 
for toacliing graduate work in agriculture and home 
economics, and such other subjects as the board of 
trustees deems advisable. 

Albion College has received the Clmrles W. 
Fallass herbarium as a gift to the college of tlie 
Failass estate of Petoskey, Mich. Mr, Fallass gradu¬ 
ated from the college in 1873. The herbarium con¬ 
tains approximately ten thousand specimens of both 
flowering plants and ferns mostly from Michigan, 
though many specimens hove been secured by ex¬ 
change from other parts of the United States, Canada, 
Mexico and countries abroad. 

Dr. Alexander S. Wiener, head of the blood trans¬ 
fusion division at the Jewish Hospital of Brooklyn, 
has been awarded a grant of $3,000 by the United 
Hospital Fund, to carry on investigations on the pro¬ 
phylaxis end treatment of erj^throblastosis fetalis. 

The U. 8. Board of Education, under the E. S. M. 
W. T. program, has approved a series of courses in 
Sanitation Problems in Food Handling and Process¬ 
ing, sponsored by Manhattan (Engineering) College 
and the New York City Department of Health. Dr. 
J. H. Shrader has been retained to organize this 
course and direct the work of the instructors. The 
classes are organized into sections which deal with sub- 
jectB of related content, such as baking, milk, meat, 
and others. Each class enrolls about twenty-five stu¬ 
dents and there are now eleven such oiasseB, with a 
total of about three hundred students. The emphasis 
is chiefly on the technology of food production with a 
background of proper sanitarj" practice and under¬ 
standing of the health problems involved. Open to 
high-school students without charge and conducted at 
college level, the course runs for six weeks of two 
sessmns per week of three hours each. A certificate 
is issued by the New York City Health Department 
for those who successfully pass tlie course os de¬ 
termined by class work and final examination. A re¬ 
peat series is scheduled to start about the middle of 
September. Those interested should write to A. D. 
Donovan, Manhattan College, Bronx, New York. 

It is reported in The Lancet that several tnedicai 
srimots expect to return soon to London provided that 
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essential repairs to their buildings eon be undertaken. 
The medicfil students of King's College have already 
returned from Birrrringharti and the preclinical stu¬ 
dents of the Middlesex Hospital from Lt^eds, the 
London School of Medicine for Women is bringing 
back its preclinical students from Exeter and the 
liondon Hospital its prcdinical students from Cam¬ 
bridge. The whole medical school of University Col¬ 
lege Hospital is also retuiming to London as the 
sector hospital which has been used for teaching is no 
longer available. Among the schools whoso buildings 
have suffered extensive damage arc University College 
and St. Bartholouiew's Hospital Medical College, and 


these schools are considering schemes for temporary 
accommodation after the war so that their return to 
London need not wait uj>on the completion of the 
permanent buildings. 

The TimeSf London, states that the Government of 
New South Wales is setting up a cancer institute at 
Sydney, the cost of which will be £100,000. Dr. Rals¬ 
ton Paterson, of the Holt Radium Institute, Man¬ 
chester, England, is going to Australia to advise on the 
jwoject. 

Thk British Institute of Chemistry hereafter will 
be known as ^‘The Royal Institute of Chemistry of 
Great Britain and Ireland." 


DISCUSSION 


IMPLICATIONS INVOLVED IN MATHE¬ 
MATICAL ADVANCES 

Historjks of mathematics have seldom emphasized 
duly the fact that mathematical advances usually im¬ 
ply corresponding mathemnticHl ignorance of the en¬ 
tire world up to the tinm when these advances were 
made. It is largely due to this fact that many edu¬ 
cated people regard mathematics ns a much older sub¬ 
ject than it actually is. The numerous modern mathe¬ 
matical advances arc greeted with applause, but their 
effectiveness would often be enhanced by exhibiting 
clearly to what extent they dispel ignorance relating 
to the same subjects. This is especially true as re¬ 
gards the history of mathematics since American con¬ 
tributions towards the advancement of this subject 
have thus far been unduly limited. Our writings 
thereon have been too largely confined to text-books 
which were usually not up-to-date even at the time 
of publication. 

Advances in pure mathematics have always been 
within the reach of the poor and the rich alike since 
they required no expensive equipment. In this re¬ 
spect they differ widely from the achievements in war¬ 
fare since the latter have always depended largely on 
the improvements in physical equipments, which, in 
turn, often encouraged the diffusion of mathematical 
knowledge. The free accessibility as regards advances 
in this subject constitutes an important element of its 
history because it tended to widen the variation of 
those working in this field. Those who contributed to 
the advancement of mathematics often worked in ob¬ 
scurity and wuth meager facilities. 

For instance, J. V. Poncelet, who is commonly re¬ 
garded as the creator of projective geometry, re¬ 
marked in the first pages of his noted ^*Traite des 
propriety projectives des figures" that this work was 
the result of researches which he undertook in the 
spring of 1813 in the prisons of Russia, where be 


obviously did not have much physical equipment for 
scholarly work. E. Galois, who greatly stimulated the 
early development of group theory, died before he 
was twenty-one years old when his work had as yet 
received little attention. He is the most conspicuous 
example of a mnthctnaticinn whose present reputation 
depends almost entirely on the work of later writers 
who developed results which follow from ideas which 
he had announced but did not have time to master 
completely. His great modern reputation is evidence 
of a widespread desire on the part of the earlier 
mathematicians to give credit for the ideas which in¬ 
spired their own work. It would be too idealistic to 
assume that this desire was universal or is universal 
now. 

The history of mathematics is greatly enriched by 
the consideration of each decided advance in the light 
which it throws on the mathematical developments of 
all earlier limes. For instance, the fact that H. Car¬ 
dan published in his “Ars Magna” (1546) the earliest 
known solution of a quadratic equation having two 
complex roots sheds much light on all the earlier work 
relating to the quadratic equation, including that of 
the ancient Babylonians (about 2000 b.o.) and that of 
the ancient Greeks which was done more than fifteen 
hundred years later. The fact that the Norwegian sur¬ 
veyor, Caspar Wessel, published in 1799 the earliest 
satisfactory theory for operating with complex num¬ 
bers by means of the fundamental operations of arith¬ 
metic throws much light on the extensive earlier use of 
these numbers during about two hundred and fifty 
years after the publication of Cardan's ^‘Ars Magna.” 

This use of complex numbers before its legality had 
been established was not confined to mathematieions 
who received little recognition on the part of later 
writers on mathematics. It included Isaac Newton 
(1642-1727), who considered the number of the imagi¬ 
nary roots of an algebraic equation ; 6* W. Leibnia 
(1046-1716), who factored x* + a^ into its iineftr lac- 
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tore and used them in the decomposition of fractions 
into partial fractions; John Bernoulli (1667-1748) 
t(rho exhibited the connection between the arc tangent 
and the logarithm of an imaginary argument, and 
Leonhard hluJer (1707-1783), who introduced in 1740 
the use of imaginary exponents. The large number of 
interesting results which bad been obtained by the use 
of complex numbers before the legality of this use bad 
been proved may iJurtiy account for the fact that this 
proof failed to attract much attention until many 
years after it was first published. Correct results have 
frequently inspired faith in the correctness of the 
methods employed and were often accepted ns proof 
of this correctness. 

Although negative numbers were used much earlier 
than complex numbersi the solution of a quadratic 
equation having two complex roots seems to have 
preceded by about eighty-four years the solution of 
such an equation having two negative roots. The 
earliest known example of the latter ai>pears in the 
^‘Invention nouvelle*^ by A. Girard which was pub¬ 
lished in Amsterdam, 1629. The late appearance of 
such a solution directs attenticjn to the fact that the 
general use of negative numbers came much later than 
might be inferred from the modern early use of them 
in our schools. Among the late strong opponents to 
the use of these numbers was Robert Siinson (1687- 
1768), who was professor of mathematics in the Uni¬ 
versity of Glasgow for forty years after 1711, 

Hence it results that what the modern high-school 
student is supposed to master easily gave much trouble 
to a noted professor of mathematics less than two hun¬ 
dred years ago. Possibly the concealing of difficulties 
in elementary mathematics is too frequently regarded 
as a simplification of the subject. While a clear ex¬ 
planation of the theory of operating with negative 
numbers does not seem to be older than the corre¬ 
sponding theory relating to complex numbei’s it is 
a clear exaggeration to assert that one glimmer of 
mathematical intelligence in the early history of nega¬ 
tives is the suggestion of Fibonacci that a negative 
sum of money may be regarded as a loss.” This as¬ 
sertion appears in the ^‘Development of Mathematics” 
by E, T. Bell (page 158, 1940), On the contrary, the 
ancient Babylonians already used the tenns *‘tab” and 
with respect to numbers as we now use + and - 
to represent distances in opposite directions from a 
fixed line.^ 

G. A. Miller 

UNIVlIRBltT or ILLINOIS 

AS UNRECORDED CAUSE OP “RED WATER” 

Bico WATER has attracted the attention of seafarers 
ainoe early times. Various marine organisms hove 

* G//O, Keugabauer, ^'VorgrieeWsehe Matbematik,'’ 
IS, 1940. 


been cited as giving rise to this phenomenon, fre¬ 
quently ascribed to one or another species of diiio- 
dagellate, os, for instance, Gonyaulax polyhedra off 
our own west coast, but never before do troebophore 
larvae SGem to have produced it. 

In 1935 I had the good fortune of acconipanying 
Captain Allan Hancock, of Los Angeles and Santa 
Maria, California, on another of his memorable Pa¬ 
cific Expeditiuns aboard his motor cruiser, the Velero 
III, now in the service of the U. S. Navy. The third 
of January saw us headed southward off the coast of 
central Peru, arjgliiig across the Humboldt or Peru¬ 
vian cun’ent. During that afternoon, while a little 
more than 60 miles to the westward of the Lobog de 
Tierra Islands (6^ 28' S., 81° 51' 30'^ W.), many 
patches of *‘red water” were seen all afternoon. A 
sample dipped up in a bucket from one of them was 
preserved in formalin for later study. 

The contained organisms, thought at the time of 
collection to be pei’itlinians, though very mucli plasiuo- 
lized as the result of preservation, were unmistakably 
some species of troebophore larva, either mollusk or 
annelid. Dr. Martin Johnson, of the Scripps Institu¬ 
tion, in commenting on the material says, “There is 
a possibility that the larvae could be those of a bivalve 
mollusk—the troebophore stage of gastropods usually 
occurs while yet enclosed in a case. I was, however, 
unable to make out any shell gland, a feature char¬ 
acteristic of bivalves in this stage. The trochal cilia 
also seemed to be more clmracteristic of annelids.” 
He adds that it was perhaps not possible to settle the 
question from the specimens at hand. It is to be re¬ 
gretted that tlu^se larvae wore not sufficiently far ad¬ 
vanced in development to permit definite determina¬ 
tion. 

As trochophores apj^arenily have not heretofore 
been observed as causing “red water,” the fact that 
they were present in such enormous numbers aa to 
give rise to this phenomenon seems worthy of note. 
No temperature reading was made at the time of the 
taking of the sample, but while on the same course 
the Burfacse temperature at 10:05 a.m. registered 
19.60° C. (6° S., 81° 41' W.) and at 5:30 P.M., 
20.32° C. (7° 60' S., 81° 63' 30" W.). 

Besides Dr. Johnson, I am also indebted to Dr. 
Herbert Graham, Mills College, and Dr. Olga Hart- 
luau, Allan Hancock Foundation, University of 
Southern California, for critically examining the 
sample; and to Captain Allan Hancock for permission 
to publish theae notes upon it. 

Waldo L. Schmitt 

U. 8. National Museum 

THE TEACHING OP TROPICAL MEDICINE 

The request of the armed forces that medical schools 
give more emphasis to tropical disease presents new 
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problems in methods of instruction. Most schools of 
medicine in the United States are located in re^ons 
where there are few if any examples of the important 
parasitic diseases, and hence clerkship or ward teach¬ 
ing is not possible. An alternative is a series of lec¬ 
tures or ^*dry clinics/' supplemented by lantern slides 
and charts. This latter method is obviously deficient, 
since a thorough knowledge of a disease is rarely ac¬ 
quired without the study of patients. When a hos¬ 
pital patient is not available for study, the best sub¬ 
stitute is the presentation of a case at a clinicopatho- 
logical conference. In this exercise, if the case is 
treated as an unknown, it is possible to discuss the 
differential diagnosis and treatment in much the same 
way as in ward teaching. There is the added advan¬ 
tage that the pathologic changes can be presented at 
the conclusion of the clinical discussion. 

At the Washington University School of Medicine 
an attempt has been made to develop the clinicopatho- 
logioal method of teaching tropical medicine. Repre¬ 
sentative gross spocimejis of specific cases, together 
with a full abstract of the clinical record, have been 
borrowed from other laboratories. The abstract is 
mimeographed and given to the staff and students two 
days in advance of the conference to allow ample time 
for study. At tlie conference the clinical record is 
briefly reviewed, and a senior clinician then discusses 
the differential diagnosis and treatment. Bpecifle 
points are brought out by questions directed to mem- 
bei's of the attending staff, each of whom has previ¬ 
ously read the abstract and formulated an opinion. 
Finally the gross and microscopic observations and a 
summary are presented by the pathologist. 

Since January 1, cases of leprosy, amebic dysentery, 
yellow fever and schistosomiosis have been presented 
in clinicopathological conferences to members of the 
third and fourth year classes of the medical school. 
The reaction of both the staff and the students has 
been sufficiently favorable to suggest that clinicopatho¬ 
logical conferences may serve as a valuable method of 
teaching tropical medicine in medical schools of the 
United States, 

Harry L. Alexander 
Robert A. Moore 
W. Barry Wood, Jr. 

Washington University School ot Medicine, 

St. Louis 


THE BLOXH BOTANIC GARDEN 

The question ^^Who Established the Elgin Botanie 
Garden?" which Dr. C. Stuart Gager puts as a title 
for his able article in Science, November 13, 1042, 
has arisen laigely because certain reviewers of 
Bard of Hyde Park" have implied that more credit 
should be given to Samuel Bard than to David Hosack* 

It is fairly stated in my biography of Dr. Bard that 
his medical partner, Dr. Hoaack, who was 27 years 
his junior, conceived the idea of the Elgin Garden in 
1795 (p. 188).. It was some six years later that Dr. 
Hosaok purchased land for this botanic garden in 
what is now the midtown section of Manhattan, but in 
another six years he found the flnancial burden of 
maintaining the garden was too much for him to con¬ 
tinue, and therefore in 1807 he offered the land for 
sale (p. 233). 

At this point Samuel Bard came forward publicly 
and privately with the plea that the State Legislature 
should purchase the garden from Hosack and so estab- 
lishod it for posterity (pp. 243, 244). Even after this 
was accomplished in 1810 the maintenance of the gar¬ 
den was still a dilemma. The College of Physicians 
and Surgeons with Bard as president and Hosack as 
professor undertook to carry on the garden until in 
1816 the land where now rises the Bockofeller Centre 
was cedfMl to Columbia College. Thus in spite of 
Hosack’s creation and Bard’s sponsoring this am¬ 
bitious adventure came to an end in 1819 so that the 
answer to the question seems to be that no one suc¬ 
ceeded in establishing the Elgin Garden. 

Another experimental garden which had its first 
inception in plans laid out by Samuel Bard in 1740 
(pp. 80, 81, 83) for his great-grandfathefr’s estate on 
the Hudson River called Hyde Park, still continues, 
however, as a monument of the botanical effort of 
Bard and Hosack. This estate was purchased by 
David Hosack after the venerable Dr. Bard’s death 
and has received export care from subsequent owners 
to the present day. It is now part of the National 
Parks Service and is known to many as the setting for 
the Vanderbilt Mansion National Historic Site at 
Hyde Park. After the war it is planned to make this 
eighteenth centuiy garden a center for those inter*- 
ested in the science of botany. 

J. BttRTT LANOSTAFy, 
Pre$ident of The NaNonol ffialDnc 
Site A$eociaH0n of Bpde Park 
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NICHOLAS COPERNICUS 

Nkholaa Copernicus, 1548~1943. By Stephen P. 
Hizwa. The Koseinszko Peundation. 88 pp. 
20 iUu8. 1 map. 1943. $2.00. 

Bbqabdiass of theae tra^ and turbulent times, ^e 


spirit of humaniam and cidtore endores. Thja ]ddl«8- 
ophy of life may not. timsyu be 4b1e to .ite^ 

yet we have had many evidettsei fheee pact 
that eivilizatum does survive whM mdtaze .aiui,^ 
isg prsva^. One form of 
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pressed by the Polish organization, '‘The Kosciuszko 
Foundation of New York.” 

The richness and fullness of life Beeius to increase 
with every advancement in the philosophy of ptire 
science, art and literature* It is to those who have 
caused these advanoe*s that we in succeeding genera¬ 
tions wish to pay tribute and to commemorate their 
works. These two years—1942 and 1943—are indeed 
epoch-making in recording the anniversaries of some 
of these gi'eat prophets. To name a few, we have 
Galileo (1564-1642) in physics; Newton (1643-1727) 
in mathematics and astronomy; Halley (1656-1742) in 
astronomy and meteorology; Lavoi.sier (1743-1794) 
in chemistry; Koch (1843-1910) in medicine, and Co¬ 
pernicus (1473-1543) in astronomy. There are va¬ 
rious forms of commemoration, but usually these take 
place on some given date, such as birth or death. 
M^ith Copernicus, how’ever, we have the unusual (‘X- 
perienee of ctmnnemorating tlie first appearance of 
his great w^ork, “De Itevoluti(»nibus Orbiuni Coe- 
lestium/* 1543, w^bich announced to the world, at his 
death-bed, tht^ true order of the solar system, and from 
thence we found ourselves completely reorientated in 
tlie universe. Philosophically speaking, this influenced 
our minds to the extent that an intellectual revolution 
took place. 

This beautiful brochure, prepared by Dr. Mizwa, is 
small in physical appearance, but incredibly rich in 
learning and humanistic philosophy. The material 
(jontuine<l therein bi’ings vividly to mind the life and 
work of the founder of modern science and observa¬ 
tional astronomy. The gioatriess of Copernicua does 
not rest alone upon his clear formulation, through 
laboriously long scries of observations of the move¬ 
ments of the planets in respect to the sun, but in 
reality he laid the foundation for the whole realm of 
modern celestial mechanics. Kepler, Newton, LaPlace, 
Gauss, Newcomb and a host of others followed in his 
footsteps. 

Copernicus came from an old Silesian family, born 
in 1473, in Torun, Poland, during the period this sec¬ 
tion was Germanic. At the outset, one is thoroughly 
awakened to the large amount of historical and biblio¬ 
graphical work necessarily involved in bringing to us 
this new picture of Copernicus's life. His manifold 
interests and activities, as given here, reveal what a 
full life, both secular and spiritual, he lived. The con¬ 
tents of this book is divided into four parts. Part I 
and Part II contain the salient features of his life, 
as well os the early concepts of our solar system. The 
doctrine of the Ptolemaic geocentric system, which pre¬ 
vailed for over 1,600 years, was finally supplanted by 
Copernicus's heliocentric system. This is followed by 
an account of Copernicus, the economist, which is in- 


dfiwl a new phase of the astronomer's life, not gen¬ 
erally known. The principal activities during this 
period w'ere in the formulation of the law of bad 
money with scientific precision, not evident in any of 
his predecessors. Newton faced the same problem for 
the British Crown in lOfiS-Dfi. The tliird phase of this 
part treats upon Copernicus as a churchman, states- 
man and soldier, it being virtually a biographical 
sketch. This is followed by a section giving a brief 
account of the slow recognition of the new truth con- 
ccTuing the cosmic order. 

In view of the scholarly research work manifested 
in this small book, we are here given, once and for nil, 
the assurance that Copernicus was born a Pole, and 
not a German. Irrespective of political ties, blood 
ancestry has proven this to be true. He was the most 
inveterate enemy of the so-called ‘‘Knights of the 
Teutonic Order,'’ then headed by Albert Hohenzollern, 
1490-1568. 

Part II, the Sarmaticus Astronomus (Sarmatia 
being the ancient rmnie for P(vland) consists of mis- 
cellaneous phases of the life of Copernicus, and the 
origin and meaning of the name, as well as some as¬ 
pects of tin* territorial complex of l^russian Poland 
and the Corridor. Why the Poles are proud of Co¬ 
pernicus is because the whole civilized world claims 
him as its own. 

Special attention shouhl be called to the footnote 
references and bibliographical suggestions and com¬ 
ments. This to the revu^wer's mind alway.s makes a 
complete treatise. The last two parts relate to pro¬ 
gram RUgg(‘.stions, bearing particularly upon the 
quadricentennial celebratifui, and upon the educational 
reconstruction of Poland in the name of Copernicus. 

Very few books are so well balanced in their selec¬ 
tion of historical illustrations, such as portraits, 
.statues, title-page^ facsimiles, etc., togethe^r with a 
rare print of his birthplace and the death scene of 
Copernicus. This la.st shows him dimly able to behold 
the first copy of his great work. 

The art of the old world seems to have been trans¬ 
planted to the Ariu'rican continent in tlie frontispiece. 
Seldom does one find such exquisite medieval art as is 
revealed in this beautiful example. The intricacies of 
the design and the brilliantly contrasting colors arc 
here so vividly reproduced. The symbolism represents 
Copernicus ns a churchman and a scholar—more spe¬ 
cifically as an astronomer. The chain and cap are 
academic symbols. In the left hand he holds a 
device which illustrates one of his astronomical prin¬ 
ciples of planetary motion. In the upper right-hand 
corner is the coat-of-arms of the University of Krakdw, 
But one must see it in order to fully appreciate the 
numerous details. This design was contributed by a 
refugee Polish artist, Arthur Szyk, perhaps the great- 
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eat living miniaturist working in tiie technique of 
iiluminnted medieval manuscripts. 

It is interesting to note that “De Revolutionibns 
Orbium Coelestium” is the rarest book in scientific 
literature to-day. The Union Catalogue of the Library 
of Congress records ten known copies of the first edi¬ 
tion, Niirnberg, 1543, eleven known copies of the sec¬ 
ond edition, Basle, J566, nnd six copies of the third 
edition^ Amsterdam, 1617, in the United States and 
Canada. 

Frederick E. Brabch 

The Library of Conoress 

THE ELECTRON MICROSCOPE 

The Electron Microscope. By E. F. Burton and W. 

PL Kohl. 233 pages. New York; Reinhold Pub¬ 
lishing Corporation. 1942. $3.85. 

This book attempts the ambitious problem of taking 
a reader with inflnitesimul knowledge of physics 
through the steps necessary to understand the electron 
microscope. There are, therefore, of necessity many 
inequalities of difficulty. However, the authors have 
succeeded as well as might be expected in this difficult 
task. 

The first six chapters take the reader through some 
of the most elementary rudiments of optics, and the 
cartoon method of illustration is used freely with the 
objects and images depicted by oats, girafies, etc., and 
where wave motion is explained by the picture of a 
child upsetting a pile of books. It is not to be ex¬ 
pected that the reader who needs these devices will get 
a very clear comprehension of the ‘*dual theory of 
light and of the electron^' as propounded in Chapters 
8 nnd 9; and the attempt to explain the motions of 
electrons in electromagnetic fields will probably be 
comprehensible to an appreciable degree only to those 
for whom the elementary parts are unnecessary. In 
this connection, the present reviewer feels that the 
statement on page Jll may lead the elementary stu¬ 
dent to believe that electrons starting with zero ve¬ 
locity continue to follow the lines of force. This they 
would strictly do only when moving with short mean 
free path as ions in a gas. 

In spite of the foregoing unavoidable difficulties of 
presentation, the latter part of the book gives a very 
readable account of the potentialities of the electron 
microscope and of the esscntiala involved in its opera-^ 
tion. The section dealing with the power of the 
microscope to reveal emission characteristics of ther¬ 
mionic emitters of various kinds will be of interest 
to many research physicists. 

The book gives a clear picture of the orders of 
magnitude in relation to the various possibilities real¬ 
izable with the electron mioroaoope; and it will prob¬ 
ably be of the greateet use to those who have p,o 
previous acqwdatanoe with the microBcope but arSf 


hevertheleaaj bc^yond the stage for vdbich the more 
eleinmitary explanations would be necessary. 

The implication on page IdS that a vessel oontoining 
millions of molecules represents a pocn^ vacuum is 
probably a pure oversight, for, of oquxse, a vaouinn 
of 10-* mm still contains about 3 x 10* moleouleB 
per oc. 

RADIOACTIVITY 

Kuenstliehe Badioaktivitaet^ By Kurt Disbner and 
Ebkrhabd Orassman. xi -f 87. Leipzig: S. Hirzel, 
^ 1939. 

This book seems to bo a valuable compilation of 
data in the field to which it refers. It is of attractive 
form, and the material is well arranged. It wOl suffice 
to summarize its essential contents as follows, in whieh 
the reviewer has translated the titles from the original 
Qvrman; 

Puri 1: Induced Radioactivity by o-rays; Induced 
Radioactivity by Protons; Induced Radioactivity by 
Deutorons; Induced Radioactivity by Neutrons; Induced 
Radioactivity by Gamma'Rays. 

Part S: Tabular Presentation of all Stable, Natural 
and Induced Radioactive Isotopes with the most Impor¬ 
tant Data. 

S: Summary of all Stable, Natural and Induced 
Radioactive Isotopes, and the Transmutation Processes 
in Graphical Representation. 

It ifl worth while calling special attention to the com¬ 
prehensive chart contained in graph 3. 

W. F. Q. Swann 

Bartoz> Rrsearoh Foundation of 
The Franklin Institute 

NATURAL COLORING MATTERS 

The. Chemistry of Ntttural Coloring Matters. The 
Constitutiojis, Properties and lUological Balotions 
of the Important Natural Pigments, By FhTO 
Maveb, Ph.D. Translated and revised by A. H. 
Cook, Ph.D. American Chemical Society, Mono^ 
graph Series, No. 89. x 9i in. 354 pp. Bound 
in dark blue cloth. New York: Beinhold Publish¬ 
ing Corporation. $10,00. 1943. 

Tab book is divided into five ohaptors, each dne uf 
which has numerous references to Uie literature in the 
form of paginal footnotes. These chapters are: (1) 
Carotenoids (Polyene Pigments) (82 pp., 443 refs.); 

(2) Biaroylmetbane Compounds (3 PP*, 17 tsefA); 

(3) Carbocydic Compounds (69 pp.; 240 td): 

Compounds Containing Oiygah <10$ 

pp,, 512 refs.), and (6) Comimunda 

gen Heteroeyeies (70 pp«, 374 refs^)v. TbMe 
ore f(dlowe3 hy a brief 
Author Index and a 
preso^ ooippaatiy, oocesa 
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ji&di lHH>k i$ pv&twly iiliifttrat«d by oonstitutioiuil 
fomttlfts where BtruetuM are sufBeieittly well eetab- 
limbed to justify this* The tAske of the compositors 
and proofreaders in the case of some of the more com¬ 
plicated and extensive of these formulas must have 
been particnlarly laborious and difficult. 

This masterly treatise^ in the wealth of its docu¬ 
mented information, its wide sweep and its up-to- 
dateness, is facile princeps among English books in 
its own chosen Eeld. Bo far as the reviewer is in¬ 
formed, nothing at all comparable has appeared since 
the publication twenty-five years ago of Green and 
Everest’s “The Natural Organic Colouring Matters.” 
Between that date and this, the whole great held of 
the carotenoids, which is not even mentioned in Green 
and Everest’s book, has experienced a marvelous devel¬ 
opment and elucidation. Carotene has been recognised 
as the precursor of Uie all-important vitamin A. The 
constitution of many of the carotenoids has been de¬ 
termined, as well as their exceedingly interesting 
chemical and biological relationsliips. 

This carotenoid chapter also will enable the reader 
to see what has been contributed to this group since 
tlie appearance five years ago of a similar chapter in 
the first edition of Gilman’s “Organic Chemistry.” 

Healms of still more recent exploration, which find 
it place in this new book, include the pigments of 
butterflies’ wings, investigated by Wieland, Schopf 
and their collaborators, and called by them “pterins.” 
So that even the beautiful dazzling colors of butter¬ 
flies and of certain insects have been unable to escape 
the insatiable prying curiosity of the chemist, who 
has proposed structural formulas for many of them. 

Another end much more important field, which 
twenty-five years ago wi^s largely a terra incognita, 
is that of the blood and bile pigments, to which Hons 


Eisdiet and his co-workers have made so many and 
mdi tiplendid eontributioiis. The structural relation¬ 
ship of porphin to the pbthalocyanine synthetic pig¬ 
ments of Linstead and his associates is a striking fact. 

Curcumin, the principal pigment of turmeric, still 
remains pretty much in a class by itself (Chapter 2), 
so far as its chemical constitution is concerned. 

Chapters 3 and 4 follow approximately the same 
general lines of chemical elassificalion as Green and 
Everest, so far as the older natural pigments are con¬ 
cerned, and are enriched by many now compounds 
and illuminated by the light of numerous fresh inves¬ 
tigations. 

One of the chief contributing factors in the elucida¬ 
tion of the chemical nature of those natural pigments 
which are prt»-sent so often in iufmilestiinal amounts 
has been the remarkable development of raierochemi- 
cal methods of all kinds, stemming from l^regFs 
pioneer work in the microanalytical field, 

As noted in its sub-title, this book is concerned only 
with natural compounds pt>sse8sed of visible color, 
i.e,, with pigments and not with dyestuffs as such. 
The tinetorial pro}>crtie6 are incidental and not the 
governing factor in determining the appropriateness 
of including a colored comi>ound. On the other hand, 
attention is constantly called to the absorbingly in¬ 
teresting biological relations and implications encoun¬ 
tered. 

The chemist will find in this book vistas into many 
now and fascinating worlds, often but little explored, 
which beckon alluringly and challenge the adventur¬ 
ous. 

The book is warmly commended to all organic cbem- 
istfi. It is deeply to be deplored that the senior author 
could not have lived to see the fruition of his labors. 

Marston Tatlok Bogkrt 


SPECIAL ARTICLES 


HUMAN COMPLEMENT^ 

is a anwnuiry o£ a detimed stuM o£ humaa 
iseladii^ tb« struotura aa^%nctions of 
tha oampoaenta* The method used for 

tha s0|iiu^tdoa bC the nid* and end-pieoes of guinea 
prbVed to be inadeqaatefor tho sepa- 
ratfoh. of the eoi^ portiena of human oom- 

ple^l^iai^ method flnaU; adopted Oonaiated of 
human senna against a phosphate 
bwii^‘'q|'i<h&''Streng&'t).OS,aBd!^ The dialysis 

.ifidth^'»eehanioBl,Y0tatiOA-«t r c for 24 
.tlbw^'OommoiiiWsfdth Pond. 


hours or longer, depending on the amount of serum 
employed. The precipitate, which corresponds to the 
mid-pwe, is washed witli cold phosphate buffer of 
ionic Btrengtfa 0.02 and pH 5.4. If this precipitate is 
to ba stored it is dissolved in a phosphate buffer of 
ionic strength 0.3 and pH 6.0, 

Thb supernatant, which corresponds to the end- 
pieoe, is neutralized by tho addition of 0.02 ml of IN 
NaOl^ per ml, and made isotonic with 18 per cent 
NaCl Solution. The supernatant is best preserved at 
ti in 1:1,2 dilution in isotonic saline or in 1:2.5 
dilntu^ in phosphate buffer of pH 6.6 and ionic 
streijt^ 0,3, Hho details of this method will be pub¬ 
lished; s>|bswhere. 

*1(^6 and end-piece obtained fay this method 
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are individually inactive but fully active when com¬ 
bined. 

The human complement in one ml of human serum 
can be deprived of its third component by incubation 
at 37'^ C for 1 hour with 1.35 mg of the insoluble car¬ 
bohydrate of yeast (**zymoRuii”) prepai^ed in this 
laboratory,^ 

Tile fourth component is inactivated with 0.2 ml of 
0.16 M ammonium hydroxide per ml of fresh serum. 
The mixture is first shaken and incubated for 1 hour 
at 37“ Cj neutralization is then carried out by the 
addition of 0.032 ml of 1 N HCl. The fourth com¬ 
ponent can also be inactivated with hydrazine (0.1 ml 
of 0.16 M hydrazine per ml of fresh serum). 

Human complement is inactivated at 62'^ C for 30 
minutes by virtue of the destruction of C'2. 

In summary, human complement is composed of 
four components similar to but not entirely identical 
with the components of guinea pig complement. It 
was found that the third component (C'3) is the only 
component which is effectively mutually substitutive 
in human and guinea pig complernont systems. This 
is the only component that has features suggestive of 
enzymic nature. Human C'l has been purified by 
ammonium sulfate precipitation and phosphate buffer 
extraction. It is characterized as a euglobulin with 
an electrophoretic mobility of 2.9 x lO”'’^ in veronal 
buffer of pH 7.8 and ionic strength 0.1. This prepara¬ 
tion of C'l comprises 0.8 per cent, of the total serum 
proteins. A protein fractitm comprising 1 per cent, 
of the total serum proteins and containing nearly all 
C'2 has been prepared. 

Evidence has been obtained to show that the bac¬ 
tericidal action of human serum against Vibrio comma 
is a result of the joint action of complement and anti¬ 
body; and that this bactericidal effect is destroyed by 
the inactivation of any one of the four components of 
complement. The bactericidal action is restored to a 
specifically inactivated complement by the addition to 
it of the particular component which it lacks. It has 
also been found that the bactericidal action of whole 
human complement against this vibrio can be fortified 
by the addition of the end-piece (pH = .5.4 - a 0.02 
supernate) of human complement. 

Fixations of whole human complement and specifi¬ 
cally inactivated human complements to viable sensi- 
tizttd Vibrio comma have been investigated. From 
wliole human complement nearly all of the C'3 activity 
is nmioved during fixation and only small amounts 
of tins activities of the other three components are 
removed.* However, sufficient amounts of the com¬ 
ponents are fixed so as to cause the destruction of the 

8/(Mir. JBioZ. Chem,t 137: 139. 1941. 

* Human C' has been found by Heidelberger and Mayer 
(/our, Keep. Med., 76: S86, 1943) to add roughly os much 
N to specific precipitates as does guinea-pig C^ 


vibrios. From complement deprived of C'3, the other 
three components are fixed to the sensitized organisms 
but bactericidal action is not exerted. However, vHhen 
C'3 is added to this complex, bactericidal activity 
occurs. 

E. E. Eoker 

L. PlLIiBMBK 

S, Seijtejr 

T. F. Dozoifl 

C, L. San Clbmbnte 

Western Keserve Univkesity and 
The University Hospitals 

PIGMENT PRODUCTION BY SULFONAMIDE- 
RESISTANT STAPHYLOCOCCI IN THE 
PRESENCE OF SULFONAMIDES^ 

In a previous report^ the in vitro and in vivo pro¬ 
duction of sulfonamide-resistant strains of staphylo¬ 
cocci was described. During the past year, investiga¬ 
tions have been carried out concerning the mechanism 
of this resiatanciL Ten additional resistant strains of 
staphylococci have been shown to produce a substance 
which inhibits the antistaphylococcic action of the 
sulfonamides. It has been found that this inhibitory 
substance has several of the properties of p-amino- 
benzoic acid (PAB). These observations confirm the 
report of Landy and his associates,® who studied two 
sulfonamide-resistant strains of staphylococci supplied 
by us, and with a microbiological assay concluded that 
the sulfonamide inhibitor produced by these strains 
was PAB. 

A standard test has been utilized for determining 
the in vitro resistance of staphylococci to the sulfon¬ 
amides. The organisms were grown for several gen¬ 
erations in a water-clear synthetic medium.* One 
tenth cc of a 10“*^ dilution of a 24-hour culture was 
added to a series of tubes containing 10 co of the 
medium with varying concentrations of sodium sulfa^ 
thiazole. The contents were incubated for 48 hours at 
37 degrees C, and bacterial growth ascertained and 
expressed in terms of turbidity. The growth of non- 
resistant strains of staphylococci was completely in¬ 
hibited by leas than 1 mg per 100 cc of sodium sulfa- 
thiazole; whereas, a concentration of 200 mgs or more 
w^as necessary for the sulfonamide-resistant strains. 

While the foregoing studies on sulfonamide-resis¬ 
tance were in progress, an interesting and reproduc¬ 
ible phenomenon was observed. Control cultures of 
either non-resistant or sulfonamide-resistant strains 
of staphylococci in synthetic medium attained their 

1 Aided by grants from the Charles P. DeLaiitra 
Research Fund and from the Committee on Sdentifle 
Research of the American Medical Association. 

8 J. J. Vivlno and W. W. Proe. Soc, Biol. 

an&Med., 50: 836, 1942. 

8 M* likndy, N. W. Larkum, E. J. Oswald and F* 
Strekhtoff, SoiENOE, »7 j 265, 1943. 

* (L P. Gladstone, Brit. Jour. Eosp. IS: 62?, , 
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maximum degree of growth within 24 hours of incu¬ 
bation. At the end of this time, and also following 
a more prolonged period of incubation, the contents 
of the culture tubes revealed a white, turbid suspen¬ 
sion of organisms. In the presence of increasing 
concentrations of sodium eulfathiazole, the more re¬ 
sistant strains produced a yellow color, which first 
appeared at the end of 24 hours of incubation. If the 
cultures remained at incubator or room temperature 
for another 24 to 48 hours, the color became more 
intense. The color was so pronounced with some 
sti’ains that a deep brown-orange pigment was ob¬ 
served. This pigment appeared only in the presence 
of the higher concentrations of the sulfonamide, and 
uniformly, shortly after maximum growth had been 
attained. Strains, whose growth was completely in¬ 
hibited by 200 mgs per 100 cc of sodium sulfathiazole, 
showed pigment production occurring in the presence 
of 40 to 100 mgs concentrations of the drug. There 
was little or no inhibition of bacterial growth in the 
tubes showing the presence of the pigment. The pig¬ 
ment appeared also in the presence of sulfanilamide, 
sodium sulfupyridine and sodium sulfadiazine. It is 
of interest that strains 7 and 14, which were studied 
by Landy and lus group, did not produce a demon¬ 
strable pigment. These strains are not highly sulfon¬ 
amide-resistant. 

The nature of this pigment is being investigated at 
the present time. The pigment is not of the usual 
type produced by many strains of staphylococci, since 
it is not soluble in fat solvents. Evidence at hand 
would indicate tliat the pigment is derived from PAB. 
It would appear that under the experimental condi¬ 
tions described, some strains of staphylococci repro¬ 
duce readily in the presence of the sulfonamides 
because of the synthesis of significant amounts of 
PAB. After maximum growth has been attained, the 
PAB is changed from a colorless state to a yellow- 
brown pigment. 

WasLEY W. Spink 
Jean Jermsta Vivino 

tlNivERSjTY or Minnesota 
Hospital and Medical School 

INTRA-OCULAR VIRUS INFECTIONS 

In investigation of the virus of epizootic fox en- 
eepholiiuB*** we have found that the method of intra- 
tMmlar injection is a most useful procedure. This 
technique appears to be of great potential value in 
the study of other virus diseases. Observations of 
infeotions resulting from intra-ocular injections have 
been reported by a number of investigators in the 

^ 0* Greeni N. B. Ziegler, B. B. Green and B. T. 

Mm, 12 * 109 - 199 , 1980 . 

* U.,Barton end B- 0. Green, An, Jour, Syg,, 87: 

SI-8K,1S!48. 


virus field, principally in work on the pathogenesis 
of infections of the nervous system. It is felt, how¬ 
ever, that the possibilities of this procedure have not 
been fully utilized in the approach to the more com¬ 
mon problem of demonstrating the presence of viable 
virus. 

Fox encephalitis can be experimentally transmitted 
to dogs, wolves and foxes. Evidenw? of infection has, 
in the past, consisted in death of the animal with 
characteristic symptoms and the demonstration of in¬ 
clusion bodies in vascular endothelium in the brain 
and elsewhere. Studies of fox encephalitis have been 
hampered by a low or variable mortality of inoculated 
animals. This ranged from 10 to 80 per cent., depend¬ 
ing upon the virulence of the strain of virus used and 
the natural resistance of the animals injected. Accu¬ 
rate titration of the amount of virus in tissue suspen¬ 
sions and the litratif)n of antisera have been wholly 
impracticable, since the large number of foxes or dogs 
required was prohibitive. Employment of the simple 
technique of intra-ocular injection has changed this 
picture completely. Intra-ocular inoculation results 
in 100 per cent, infection of the eyes of foxes; the 
infection is easily observed grossly and is readily con¬ 
firmed by demonstration of the inclusion bodies in 
smear preparations. Previously a 1 to 10 per cent, 
tissue suspension has been used^ as an inoculum, but 
it has now been found tliat each of the several stock 
tissue suspension.s tested was fully infective by intra¬ 
ocular inoculation in a dilution of 1 part in 300,000, 

About 0.2 ml. of virus is injected into the anterior 
chaiuber after aspiration of a slightly greater volume 
oi aqueous humor. Infection from the fox encephali¬ 
tis virus is usually apparent grossly by the third day, 
and in all cases there is a diffuse opacity of tlie cornea 
on the fifth day. A significant amount of purulent 
conjunctival exudate is not seen unless bacterial in¬ 
fection has occurred. 

On the fifth day the eye is removed cither under 
anesthesia or after the animal has been killed. Aque¬ 
ous humor is aspirated with a Pasteur pipette for 
bacterial culture. Inclusion bodies are demonstrated 
in the endothelial cells that line the internal surface of 
the cornea by the technique routinely employed in 
making smears of the epithelium of the urinary blad¬ 
der in the diagnosis of canine distehfip9r> Using a 
modified Shorr’a stain,^ we have frequently found 
more than half of the cells in a smear to contain large 
inclusion bodies. 

Neutralization tests are carried out by injecting 
mixtUTes of serum and virus dilutions into the anterior 

^*B. G, Green, N. R. Ziegler, B. T. Dewey and J. E. 
Shillinger, An, Jour, Myg„ 14: 353-373, 1931. 

G, Green and 0. A. Evans, Cornell Vet,, 32: 190- 
193, 1942. 

VT, G, Pago and B. G. Green, Cornell Vet, 32: 265- 
268,1042. 
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chamber of the eye. The results elear-cut a^ 
tmequiTocal^ and may be verifled by examitiation of 
smears. Exploration of tlio rangre of susceptible spe- 
eies of animals has been greatly facilitated by intra^ 
ocular injection of virus. The raccoon, previously 
considered resistant to fox encephalitis, has been 
easily infected by this method. Those results indicate 
that scmie viruses may be isolated and transmitted by 
intra-ocular inoculation of animals that are resistant 
to inoculation by other routes. 

The eye contains many types of cells and is suseep- 
tible to a great variety of viruses. In a survey of the 
effects of intra-ocuiar injection, it has been found that 
infection is visible grossly in the eyes of rabbits when 


Ilie anunals otherwise ^pipw well in ei^uine eneephalo- 
ornithosis^ and ss^eral other virue diseased. 

Failure to cause infection of animals iimt 

are eusoeptible (capable of mipporting the muUiplica' 
tion of virus) is an obstacle to work with many virus 
diseases other than fox encephalitis; in some of these, 
as m fox encephalitis, intra-ocuiar injection should 
prove of great value. It appears that this may be a 
BttccGBsful method for the initial demonstration of 
some viruses. 

CHAKTiKS A. EvaKB 
H. Y. Yanamuba 
R. G, Greun 

Univsrbitt or Minkxsota Medical School 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


PREPARATION OF METHIONINE AND 
TRYPTOPHANE-FREE CASEIN 
HYDROLYSATES! 

ToeknieS and Kolb^ have shown that methionine 
is aelectivoly oxidized by hydrogen peroxide in the 
presence of perchloric acid. More recently, Toennies® 
has found that the methionine in casein is rendered 
biologically inactive by peroxide oxidation of the 
whole protein dispersed in formic acid. The concur¬ 
rent observation made in this laboratory that methio¬ 
nine is also selectively oxidized by hydrogen peroxide 
in the presence of 30 per cent, sulfuric acid has been 
found to afford the simple and inexpensive procedure 
for the preparation of a methionine and tryptophane- 
free casein hydrolysate to be described. 

One kilogram crude casein was hydrolyzed under 
redux for 20 to 23 hours with a mixture of 500 ml 
concentrated sulfuric acid and 1 liter of water. After 
cooling to 80*^ C., 200 ml of 30 per cent hydrogen 
peroxide (technical) was added and the mixture al¬ 
lowed to stand 24 hours at room temperature. Now, 
2 liters of water and 4 liters of 16 per cent, calcium 
oxide suspension were added. The slightly alkaline 
mixture was thoroughly stirred and resulted in the 
evolution of ammonia. After standing overnight, it 
was filtered through a norite-precoated filter and the 
resulting calcium sulfate cake resuspended in 2 liters 
of hot tap water. This mixture was stirred mechniii- 
cally for 30 minutes, filtered and the combined filtrate 
and washings concentrated in vacuo at 50-60 ^ to ap¬ 
proximately 2 liters. The resulting ammonia-free con¬ 
centrate was made neutral to litmus with 50 per cent, 
sulfuric acid, cooled under the tap and filtered. 

The protein equivalence (NX0.26) of the prepa- 

! This inve&tigatian was nided by grants from the 
Boekefeiler Foundation, and Company and E, B. 

Squibb and Sons. 

» Toenmes and J. J. Kolb, Jour, Biol. Chem., X40t 
18X, 1941. 

* G, Toennics, Jour. Biot OheVi., 140: 667, 1942. 


ration was estimated from miero-Kjeldahl analysis of 
a suitable aliquot. Approximately 650 grama of 
methionine and tryptophane deficient product were 
obtained. The methionine content of the final prod¬ 
uct by the method of Kolb and Toenniea^ varied from 
0.12-6.21 per cent, of the protein. No tryptophane 
could be detected.® Histidine, arginine, threonine and 
serine determinations indicated that these amino acids 
had not suffered any destruction by the treatment. 

For use in a methionine deficient rat diet* the solu¬ 
tion was supplemented by 1.5 per cent. I-tryptophane 
and 1 per cent, l-cystine. Bioassay in rats showed 
that the weight loss incurred by feeding the methiemine 
deficient product as the protein moiety (1A7 per 
cent.) of the diet was regained and normal growth 
resumed on supplementation of the diet by 3 per 


eent. d-1 methionine. 


AnTHONT a. AliOANSBE 
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« J. M, Stiekney and F. B. Heiiman, Proceodiiiffo of iho 
Btaff Meetin 08 of the Afoyo Clinio, If (24): 369-876,1942. 

«.T. J. Kolb and G. Toennies, Ifld. and Bug, 

Analyt Ed., 12; 723, 1940. 

BA. A. Albaneae and J. E. Frankston, Jour. Biot 
Chom.p 144 i 663, 1942. 

BA, A. Albonese and W. Buschke, 8cnn^<uc, 96 1 684, 
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THE ADVANCEMENT OF SCIENCE IN CHINA DURING 
THE PAST THIRTY YEARS 

By CHUNGSHBB H. LIU 

EDITOR, TpK FT’o BsHch (Science), the science bociett of china, siianohai 


I 

Evke since the establishment of the Republic of 
China on Oetober 10,1911, the development of science 
in this country has entered a new era of activities in 
its own history. Unlike the early Ming and the late 
Ch'ing dynasties,^ when science was superficially in¬ 
troduced into China, this time we have fostered mod¬ 
em-science from quite a different point of view and 
on a solid foundation. Uharacteristio features are 
easily to he noted. Firstly, scientific researches along 
various branches of science were duly initiated. Origi¬ 
nal work undertaken at institutes, laboratories and 
universities made valuable contributions to modem 
science either of universal nature or of local character. 
lObluitfshee H. Liu, The China Journdlf 34: 3, 120- 

mi. 


Secondly, since the beginning of this new period, the 
work of developing science has been entirely entrusted 
to the Chinese themselves, although a few foreign in¬ 
stitutions inherited from the last century were still 
to be seen in the country, but were not very active. 
Thirdly, a large number of Chinese scientists, both 
trained abroad and at homo, have served the country 
in various capacities—in government departments 
and private institutions. Fourthly, scientific educa¬ 
tion has received ever so much attention and consider¬ 
able progress has been observed. Scientific eoursea 
were not only taught in schools, colleges and univer- 
sitiea, but also gained an important position in their 
respective curricula. Fifthly, the application of 
science in various walks of life shows another phaae 
of scientific activities from daily life to national de- 
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fense. With the rapid development of science in 
China, we have every reason to believe that the Chinese 
people have by now learned how to appreciate the 
nature of scientific truth and to acquire the technic^ 
method. Gradually they become scientifically minded. 
As a social institution and an academic learning, 
science has, indeed, steadily taken root in China with 
bright outlook and hopeful prospects. 

Chronologically speaking, the foremost scientific 
research institution of its kind is undoubtedly the 
National Geological Survey of China, which was 
founded in 1916 by the Ministry of Agriculture and 
Mines at Peiping, then known as Peking. Under its 
two former distinguished directors, the late Dr. V. K. 
Ting and Dr. Wen-hao Wong, now China’s war-time 
Minister of Economic Affairs, it has developed into 
an institution of national importance which attracted 
world-wide notice in 1929 with the discovery of the 
^'Peking Man,” or Sinanthropus pekinensis. From 
the very beginning, the Survey devoted itself to the 
economic field and undertook nation-wide plans for 
reconnoitering mineral deposits and carried out geo¬ 
logical mapping, including paleontological researches. 
As a result of the work of a niuiiber of young Chinese 
geologists, many new discoveries were made and 
proved to be of value to science, not to mention their 
economic importance. This is best evidenced by the 
Survey’s several serial publications, sudi as the 
Palaeontologia Sinica, Geological Bulletin, Geological 
Memoirs, Soil Bulletin, etc. The Survey has also 
taken up allied responsibility not usually entrusted 
to geologists, These include seismology, soil survey, 
fuel research and prehistoric studies; for the last sub¬ 
ject the Laboratory for Cenozoic Research was estab¬ 
lished in 1927 for the purpose. Indeed, during the 
past twenty-five years this earliest scientific institu¬ 
tion of China has made notable contributions to our 
knowledge of this part of the earth and has estab¬ 
lished u well-earned reputation in the scientific world. 

II 

After geology, biological sciences came into the 
limelight. About twenty years ago, Dr. C. Ping an^ 
Dr. H. H. Hu, professors of aoology and botany, re¬ 
spectively, in the Teachers College at Nanking, began 
to study the fauna and flora of China, Apart from 
fulfilling their academic duties, they led or planned 
expeditions from time to time to different regions of 
the country—from Mongolia and Manchuria in the 
north to Hainan Island in the south, from the China 
Seas in the east to the Tibetan Plateau in the west—to 
eoUeet animal and plant specimens of which many 
new genera and species, even new families, have be«u 
discovered, hitherto unknown to science. By so doin^ 
they improved the teaching facilitieB and paved the 


way for research on the one hand and trained a large 
number of young biedpgists on the olber. 

In 1822 the Biological Laboratory of the Science 
Society of China was inaugurated, although the so¬ 
ciety itself was founded in 1914, the forerunner of 
its kind in this country. After a hard struggle for 
several years, the laboratory soon gained recognition 
of the learned circles of the country, and since 1835 
the China Foundation for the Promotion of Ednca- 
tion and Culture has made grants to Uie society for 
maintaining the activities of the laboratory. Now it 
has become one of the most important institutions for 
biological researches in China and is well known to 
the biological world through its hundreds of exchange 
publications— Contributwns, leones and Monographs 
. —with foreign countries the world over, After 
twenty years of pioneer woric, Dr. Ping, the founder 
of Chinese scientific zoology, still remains as its direc¬ 
tor and, at the same time, a godfather to many other 
affiliated institutions. 

In 1928, thanks to the moving spirit of Dr. Pii^?, 
the China Foundation again helped to establish the 
Fan Memorial Institute of Biology in Peiping, and 
he became its first director. Under the experienced 
guidance for a number of years of Dr. H. H. Hu, the 
founder of Chinese scientific botany and now presi¬ 
dent of the National Chiang Kai-shek University, the 
institute has become one of the best, if not the best, 
of the scientific organizations of China. It possesses a 
well-equipped modem building with fine laboratories, 
a herbarium and a museum of its own. It isaues btd- 
letins in two series—zoological and botanical—Which 
have a wide circulation all over the world. It was by 
this institute lhat the Zoologia Sinica was published. 

Since then, under the joint leadership of Dr. 
and Dr. Hu, the biological sciences have been, en¬ 
hanced; considerable pn^ess has been made and an 
enormous amount of work has been done on taxonomy, 
morphology, physiology, genetics and bio-chemistxy, 
as well as in the economic field. In this etm&ection 
mention must be made of the Batanieal Ihstitu^ nf 
the National Sun Yat-ams University at Canton, wduch 
is devoted entirely to systematic botany vrith a well- 
arranged herbarium and good libraiy under the dhre^ 
tion of the eminent botanist, Professor Woon Tmig 
Chun, whose kndwledge of the botany of South Chins, 
especially Hitman Island^ is second to none in OtxWr 
if not in the World. Sunyat$ 0 fiia, the offieihl organ df 
the institute, enumerates all the achievements and 
suits of the valtuible researdii work ^onSored % m 
iBBtitute. As time went on, fhei^e were a . 

other biologic^ inatituUons, so^ as *^ 

Bureau of Itiimgso, 

tmif, the Liish^ Arinnwin^ 
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Bat the most important landmark in Chinese seien' 
ti&c r^ardi was undoabtedty the estahUshment of the 
Academia Siniea^ or National Academy of Sciences^ 
soon after the formation of the National Government 
at Nanking in 1927, According to its charter the 
Academia Sinica is the highest institation for scientific 
research in China, designed as a sort of Acad^mie des 
Sciences, U. S. National Beaearcli Council, Depart¬ 
ment of Scientific and Industrial Eeseardi of Great 
Britain and Kaiser-Wilhelm Gesellschaft combined. 
Unlike all the other institutions, it is independent of 
political control, for it does not rank under any min¬ 
istry or board, but is directly responsible to the na¬ 
tional government, which means tlie President of the 
Republic. It also functions as the highest national 
organisation for conferring honors upon distinguislied 
Bcientists and scientific institutions both at home and 
abroad. For the purpose of directing and coordinat¬ 
ing scientific activities in China, there is a council 
consisting of thirty members, selected from among the 
scientific workers of the country and a number of 
ex-officio members who have the right to elect candi¬ 
dates for the presidency of the Academia Sinica. 

As constituted at present, the Academia Sinica ciui- 
trols ten research institutes, including those of as¬ 
tronomy, ttieteorolo^i physics, chemistry, aoology 
and botany, geology, psychology, engineering, history 
and philology (including archeology and anthropol¬ 
ogy), and social sciences. Thus the scope of research 
is extremely wide; for, on the one hand, it includes 
such routine service as meteorology, which is usually 
undertaken by a government bureau; on the other, it 
embraces history and philology, which are usually 
considered as belonging to the ^^humanities,” not to 
say social sciences. 

It would be idle to go into details to enumerate the 
research works carried out by these ten national 
research institutes. However, a few words on each 
institute may not be superfiaous. In addition to com¬ 
piling the almanac, supplying time service and deter- 
nuning longitudes and latitudes, the Institute of 
AstiKmomy (Professor Y, C. Chong, director), carries 
0^ regute photometric axid spectrophotometric 
of the sun, the planets and the stars. It also 
observations of variable stars and studies solar 
the Haje speotrohelfiQscope. The Insti- 
Codling chu, the pioneer of 
Chinese meteorologica] reseordi work, dircc- 
up^^to-dnte eqiiipment and maintains a 
^snmlogieal station. It has a radiotmnsmitting sta- 
nf its own broadcasts its forecasts daily. The 

prorinciol meteoro- 
tb'oM in the Far 

' Of ' itS 


ownf including one at Chinghai (Kokonor) and an¬ 
other at Lhasa, the capital of Tibet. For upper-air 
investigations, flights were usually made in coopers'- 
tion with the National Bureau of Aviation. 

The Institute of Physics (Professor H. L. Ting, 
director) concentrates on researches in wireless, 
x-rays and geophysical surveying. It maintains a 
well-equipped workshop for manufacturing scientific 
instruments, including microscopes, electrical and sur¬ 
veying apparatuses for the use of various schools and 
scientific institutions. The work carried out by the 
Institute of Chemistry (Dr. H. C. Woo, acting direc¬ 
tor) paid more attention to local problems than pure 
research. Thus, work has been done on Chinese 
drugs, paper and glass-making, metallurgy of certain 
rare minerals. The efforts being made by the Insti¬ 
tute of Engineering (Jen Chow, director) are on 
ferrous metallurgy and ceramics with the purpose of 
better utiliisation of China^s resources in industrialisa¬ 
tion. Cooperating with the Physics Institute, it main¬ 
tains standards testing laboratories and thus it fulfils 
partly the function of a bureau of standards. 

The Institute of Geology (Dr. J. S. Lee, an inter¬ 
nationally known geologist, director) has four sec¬ 
tions: stratigraphy and paleontology, petrography 
and mineralogy, economic geology, dynamic geology 
and geophysics. Thus, its work is more on the theo¬ 
retical side than practical. In cooperation with the 
National Geological Survey it has also done consider¬ 
able mapping, especially in the Lower Yanglse Val¬ 
ley, Its publications have also gained international 
recognition. The Institute of Zoology and Botany 
(Dr. C. C. Wang, a distinguished young zoologist, 
director) was originally the Metropolitan Museum of 
Natural History. It devoted itself exclusively to 
faunal and floral studies, especially of South and 
Southwest China. At present, the institute concen¬ 
trates on taxonomy, economic entomology and plant 
pathology besides paying special attention to fishery. 
It took an extensive oceanographic survey in the East 
China Sea and the Gulf of Chihli. The Institute of 
Psychology (Mr. G. H, Wong, director) is the smallest 
and at present its work is largely confined to neural 
pbjrsiology and anatomy. 

For ‘humanities” and social sciences, the Institute 
of History and Philology (Ssu-nien Fu, director) is 
quite misnamed, for it is better known by its archeo- 
Iqgieal and anthropological works. For a number of 
yea»^ it carried out excavation work in Northern 
Chih«, especially in the Shang capital at Anyang, 
Where discoveries of inscribed bones and shells, 
b^O^, pottery, stone implements and stone carvings 
to different periods of culture were made. 
By la^Us of these discoveries, ancient Chinese his- 
is being checked and verified. 
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Agam, the Anthropological Section, under the capable 
direction of the famous anthropologist and statisti- 
oian, Dr. T. L. Woo, maintains an excellent anthro*- 
pometrio laboratory and considerable 'work on mea¬ 
surements, both on the living and on skeletons, has 
been done. The recently founded Anthropologia 
Sinica is its official organ of publication. Moreover, 
the Philological and Historical Sections of the same 
institute have also issued some publications. Like 
the ^‘humanities’’ institute, the Institute of Social 
Sciences (Dr. L. K. Tao, director) had four sections: 
those of law, economics, sociology and ethnology. 
However, in 1934, it was amalgamated with the Insti¬ 
tute of Social Survey of the China Foundation. Thus 
reorganized, the new institute devotes itself entirely 
to economic studies with regard to which some publi¬ 
cations have already appeared. 

IV 

So much for the Academia Sinica. In 1929, another 
group of research institutes under the Academia 
Peipinica was organized by the Ministry of Education. 
This was intended to serve the same purpose as the 
Academia Sinica, but with a much smaller budget 
and in different geographical centers. So far, it has 
maintained six institutes, namely, those of physics, 
chemistry, zoology, botany, physiology and pharma¬ 
cology, all of which were located in Peiping except 
that the Physics Institute (Dr. Ny Tsi-z^, director) 
has a branch known as the Radium Institute in Shang¬ 
hai. Like other institutes, they also issue their scien¬ 
tific bulletins. 

Other research institutions which deserve mention 
are the National Agricultural Research Bureau and 
the National Industrial Research Bureau, both of 
which are patronized by the Ministry of Economic 
Affairs. Medical researches are undertaken by the 
Central Field Health Station, which has done good 
work on cholera vibrio, the larvacide value of various 
chemicals, enrichment of soybean milk, the toxicity 
of habit-forming drugs and the like. It will become 
the focus of all medical research in connection with 
public health in China. 

Furthermore, some of the scientific institutions 
under foreign control are worthwhile mentioning in 
this connection. For instance, the Peiping Medical 
Union College, supported by the Rockefeller Founda¬ 
tion, has had a considerable influence on Chinese 
medical research and education, while the Oba^rva- 
toire de Zikawei, Musee Heade, Institute Pasteur de 
Changhai, the Henry Lester Institute for Medical Re¬ 
search and the Shanghai Science Institute, all located 
in Shanghai, have done their part in contributing to 
science. 

It is needlesB to say that research work is also being 
done in various universitiee where graduate schools 


have been steadily organized. In quantity it is natu¬ 
rally ICM than that of the special research institutiozMS, 
but its importance is increasing. This shows that a 
modem Chinese university is organized on just the 
same plan as those to be found in Western countries 
and its standing has been raised to a high level. In 
other words, Chinese scientific education to-day boa 
made considerable progress in comparison with thirty 
years ago. 

Another phase of activities showing the progress of 
science in China was the flourishing of scientific socie¬ 
ties. As mentioned before, the first scientific body 
ever organized in this country was the Science So¬ 
ciety of China, founded in 1914, which is devoted to 
Hhe diffusion of scientific spirit and knowledge among 
the Chinese people, the active participation in scien¬ 
tific research, and the encouragement in their prac¬ 
tical application so as to lay a firm foundation for 
scientific growth and industrial prosperity of the 
nation as well as contributing to tlie welfare and 
progress of the world.” For a little more than a 
quarter of a century, the society has, through its offi¬ 
cial organ, the K^o Haiieh [Science), a semi-technical 
monthly, made considerable contributions to the pro¬ 
motion of scientific knowledge and cultivation of 
scientific environment among the people. Before 
long, the society gained a nation-wide reputation and 
its members, numbering thousands, are distributed not 
only throughout the country, but also all over the 
world, 

Other scientific bodies of a general character, such 
as the Chinese Society of Science and Arts, the Natu¬ 
ral Science Society of China and the China Sciontifl- 
cation Movement Associatiqn, have likewise done some 
service to the country. Respectively, they have issued 
Wiseen und Wiseenschaft, Scientific World and Scien* 
tific China as their official organs. 

In addition to the general science organizations, 
special scientific societies have been formed one after 
another. As they are too many to enumerate here, 
we may only mention those whose activities are better 
known. For pure scimice, there are the societies of 
geology, physiology, astronomy, meteorology, physios, 
chemistry, botany, zoology, geography, mathematics, 
ethnology, marine biology, etc. All of them have is¬ 
sued their own journals, proceedings or transactions 
of a high order in Chinese or in European languages. 
As far as applied science is concerned, there have been 
no leas than 28 societies or associations established 
belonging to engineering, agricultural and medical 
sciences. Most of them have their own publioations. 
It is significant that all the above-mention^ societies 
are purely Chinese in eharaeter, although there ma^ 
be a few foreign members among their metpbets* Xn 
order to coordinate scientific activities ampng vampf 
brimehes of scienoes, annual eonferenees or 
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meetings have taken place year by year and from city 
to eity throughout the country. 

V 

With regard to the application of science either to 
the development of industry and agriculture or the 
welfare of the people, it is obvious that during the 
past thirty-odd years China has made marvelous ad¬ 
vancement in various aspects by the benefit of science. 
As individual cases are too many to enumerate, we 
may say in general terms that many modem indus¬ 
trial enterprises have been undertaken on a scientific 
basis or under scientific management. While heavy 
industries are still awaiting development in this coun¬ 
try, light industries, such as cotton mills, pharmaceu¬ 
tical works, etc., have already made considerable 
advancement in large cities and seaports like Shang¬ 
hai, Hankow, Chungking, Canton, Tsingtao and Tien¬ 
tsin. Meanwhile, most of the mining industry has 
been operated iiecordmg to scientific methods and 
management. Scientific agriculture has also been in¬ 
troduced in many fields, such as the improvement of 
breeding of various crops like cotton, rice and wheat. 
Reforestation, horticulture and sericulture have also 
recorded an appre<uable improvement. 

In the field of engineering sciences, moat of the 
Chinese railways were eonatrueted within the past 
thirty years, while highways have been rapidly ex¬ 
tended during recent years. Scientific hydraulic engi¬ 
neering has replaced the old methods in water conser¬ 
vation works and canaling. Electricity has been em¬ 
ployed in various places for different purposes, not 
only in the telephone and telegram services, but also 
in a number of ways in the daily life of the people, 
such as for electric lights, the cinema and the radio. 


Moreover, machines have been used in numerous ways. 
In a word, the whole Chinese nation bas gradually 
been transformed from the handicraft stage to a mod¬ 
ern machinery age, in so far as the daily life is con- 
eemed. 

It should be noted, however, that what we have 
stated in the above paragraphs was merely the ad¬ 
vancement of science in China from the beginning of 
the Republic up to the lime when the so-called '^China 
Incident’’ occurred. During the past four eventful 
years scientific activities have been speeded up along 
various fields in the interior provinces. Great efforts 
are being exerted in biological expeditions, geological 
surveys, mineral reconnoitcring, engineering recon¬ 
structions, agricultural improvements, ammunition 
manufacturing and what not, not to mention labora¬ 
tory research, with one noble purpose, namely, to 
meet the wartime need of the nation. The details of 
these works need not concern us here. 

In conclusion, it is no exaggeration to say that dur¬ 
ing the past thirty years of the Republic, science 
alone has seen tremendous progress in many sides. 
Comparing the shortness of time with what has been 
accompliehed, we have at least this feeling of satis¬ 
faction that science bas become deeply rooted in 
Chinese soil and our scientists have proved competent 
for their tusk in making valuable contributions to 
modern science and have done good service to the 
country which was and is urgently needed. The 
pt'ople as a whole have heartily recognized the advan¬ 
tage of the application of science. Therefore, from 
a historical and scientific point of view, the past 
thirty years have been a most important and memor¬ 
able period in Chinese history. With the help of 
science, we are confident that we shall be able to 
rejuvenate our nation and reconstruct our country. 


OBITUARY 


DR. LEONHARD STSJNSGER 
October 30, 1851-February 28, 1943 
Thb stimulating endeavors of Spencer F. Baird, 
the second secretary of the Smithsonian Institution, 
attracted not only the naturalists and embryo-natural¬ 
ists of our own country to this institution of learning, 
but similarly gifted individuals from abroad came to 
seek their fortunes at this seat of scienUfle endeavors. 
It Was Baird’s splendid leadership and discernment 
of men of ability and lack of self-seeking that even¬ 
tually surrounded him with a staff of soientifio men 
probably unequalled anywhere at any time before. 
Howev«, this is not intended to be a eulogy of Baird, 
but a simple appraisal of a great naturalist attracted 
to our ^ihores by the rapidly spreading fame of the 
lii^tIUKikiia& Institution. 


Dr. Stejneger was born in Bergen, Norway, on 
October 30, 1851, the son of Peter Stainer and Inge- 
borg Catharina (Hess) Stejneger, 

From early youth, Stejneger was bitten by the 
naturalist bug. I have seen a set of his childhood 
drawings in color of birds of his region which would 
do credit to an artist of maturer years. 

His mother’s delicate health requiring a milder 
winter climate than that afforded by their northland 
home caused the family to winter in Meran (South 
Tirol), where we find Stejneger extending his ornitho¬ 
logical observations as evidenced by his first published 
contribution, “Ornithologische Notizen ans Meran, 
Slid Tirol, wahrend der Winter 1869, 1870, und 
70-71/'^ This contribution was followed by a number 
1 JiMtr. OnUtfc., pp. 122-184, 1871. 
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tit w«U4)lQCFtrated popular papers on the birds ef 
Norway^ and then reports upon birds collected by 
the Norwegian Mission to Madagascar, the specimens 
of wbidi were in the Bergen Museum, whieb yielded 
him his first new species. All in all, 22 papers had 
issued from his pen when he left his native land. 
His interests were not confined to birds, for he was 
equally well versed in the lore of the other verte¬ 
brates, and even invertebrate denizens of land and sea 
had received more than a passing attention; in other 
words, be belonged to that group of naturalists whose 
broad vision at that stage of our knowledge enabled 
them to have a comprehensive view of the entire 
zoological field. 

It is interesting to note how his educational en¬ 
deavors, which were not intended to make him a pro¬ 
fessional naturalist, nevertheless contributed to make 
him the helpful and mitstanding taronomist and 
noiuen clatorist into which he developed. 1859-^ 

were spent at the Smith Theological Sehool in Bergen* 
In 1860-69 he attended Bergen’s Tiatin School. In 
1869-70 he was Tinder private tutorship at Meran. 
In 1870 he entered the University of Christiania as 
candidate in art, and in 1872 as candidate in philoso¬ 
phy, and finally, in 1875, as candidate in law. Here 
may be added a Ph.D. honoris causa conferred upon 
him by the same university in 1930, 

These studies gave him a splendid command of the 
classic Greek and Latin and modern languages, and 
his legal training the outlook which made iiim a 
power in questions of nomenelatorial procedure (he 
served on the International Commission of Zoologi¬ 
cal Nomenclature from its beginning to his death), 
while his artistic endeavors furnished that care to 
detail which has charaeteriised all his work* 

Europe with its meager returns to naturalists caused 
him to look to America as the land of promise, and 
we therefore find him at ‘the portals of the Smith¬ 
sonian Institution in the fall of 1881. 

Baird, recognizing ability and appreciating Stej- 
neget’a knowledge (»f the Paleorctio fauna, saw his 
opportunity to have the right man in the field to 
expand our knowledge of the far northwest Pacific 
fauna and flora. In hie usual persuasive way, he 
showed the U. S. Signal Service how important and 
necessary it was for it to have an observer on weather 
ill those regions, pointing out that he had just the 
right man for that job. I fear, however, that the 
possibility of .securing remains of Steller^s sea cow 
and possibly some specimens of Pallas' cormorant 
(also found to be extinct), to say nothing of the 
many other things that a young energetic naturalist 
might secure, my have weighed strongly in having 
Stejneger appoii^ observer in the Ut S* Signal 
'^^srvioe. 

8tiun«g«T M Uv S.mgnwd Washington 


on March 22, l€S2, arriving on May^ 7 at 0erit4ir 
Island, where he established a signal statiob^ traitied 
an (d>8erver and on June 16 sailed for Petrofmidnwdd, 
Kamchatka, to estabibh another signal statiant This 
done, he returned to Bering Island, where he spent 
the winter. In the foil he ezreumnavigated Berutg 
Island, visiting the site of the ill-fated Bering S!x- 
pedition. An interesting aceoxmt of this trip, well 
illustrated with sketohes and maps, was published in 
the Deutsche Geographische Blatter (VoL 8, pt. 3, 
1885). 

In May, .1883, he revisited Petropaulowdki, and in 
the smnnier Tvent to Copper Island to study the habits 
of the fur-seals whose large rookeries were being ex¬ 
ploited by the Alaska Commercial Company. He 
then returned to Bering Island, from where upon the 
completion of his work he returned to the United 
Stat€fS, arriving at the Smithsonian Institution on 
Oetober 29, 1883. 

The Annual Report of the Board of Regents of the 
Smithsonian Institution for 1883 (1885) gives a fine 
account of the splendid results of this expedition, 
which must have given great pleasure to Secretary 
Baird as well as to the collector. 

In 1884 we find him as assistant curator, Depart¬ 
ment of Birds, U* S. National Museum, busy upon a 
general account of his northern expedition and sundry 
other papers, foremost among which were his **Ee- 
sults of Ornithological Explorations in the Comman¬ 
der Islands and in Kamchatka^ and Volume 4, ^‘Birds'' 
ot the Standard Natural History, published by 8. E. 
Casino and Company in 1885. 

Overwork eanied the usual syndrome of manifesta¬ 
tions and resulted in Stejn^rer Iming sent to Arbona 
to join Dr. C. Hart Merriam, who was making hb 
studies of the life zones of the San Franeiseo Moun¬ 
tains. 

His stay there resulted not only in the recovery of 
his health, but also in the securing of a mass 
information in the field that was to embraee his major 
attention during the rest of his days—-herpetology^ 
for Stejneger Was appointed curator of reptiles of 
the tJ. S. National Museum on Mar^di 1882. 

In 1895 Dr. Stejneger was detailed to the U. 
Commission as at^eh4 to revisit the Euashm IH«NBe4 
Islands and report on the existi&g cbuditionB of their 
herds* He accordingly left WasMngton dh Msy 28. 
He reached St Paul Island 

25, w^ere a special seal drive wsa arrmi^ fc^ hiki 
next day to acquaint him 
the next day h< left for fferiug Iskind^^ 
reached on July 3. Wtam ^ t6 . 

ids time was spent lb 
'herds: 
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of whi(^ iKr6dre embodiod in bis exbanstiTe re- 
fi^ oa ^ITJbe Ru$siatt For^Seal Islabds.^ 

This masterful troatiBe made him a marked man 
in foTrseal matters. It ts therefore not anrprisiug 
thatr when Congress ordered seiontiile investigation 
during the years of 3.906 and 1907 of the present eon- 
di!i<ms of the fur-seal herds on the Pribilofs^ Com¬ 
mander and Kuril Islands in the north Paoido and 
Bering Sea/’ Stejneger by Presidential order was 
eailed to take port in these investigations. 

We therefore again dnd him on the Russian fur- 
seal islands, aa well as on the Japanese Robben Islands 
in the Okhotsk Sea in 1896 and 1897. His major con¬ 
tribution to the reports of the oommission are con¬ 
tained in Part IV, ^^The Asiatic Fur-Seal Islands and 
Fur-Seal Industry. 

His last visit to the northern isles was made in 
1922 when the Department of Commerce requested his 
detail to assist in obtaining exact information on the 
status of the fur-seal herds on the Russian and 
Japanese seal islands, in order to determine the effect 
of the treaty of 1911 entered into by the United 
States, Rtassia, Japan and Great Britain for the pro¬ 
tection of the fur-seals of the north PaoiHc Ocean. 

His report is contained in *‘Pur-Seal Industry of 
the Commander Islands.’’^ 

Here^ aa the culminating effort of his northern ex¬ 
plorations, should be mentioned his volume on ‘^Georg 
Wilhelm Steller, the Pioneer of Alaskan Natural His¬ 
tory/** The fascinating account of this naturalist 
was inspired by Stejneger’s first visit to Bering 
laland. From that time on he lost no opportunity 
to trail this man from birth to death, by the search 
for information from relatives, church records, official 
documents, museum specimens and the mase of pub- 
licaiiona resulting from the collections and notes made 
by Steller. AH this information Stejneger has woven 
into a rcoonatruction of the conditions of the times 
and the environment, both human and otherwise, with 
its trials, tribulations, hardships and joys under which 
this eneigetic and able naturalist aooomplUhed re- 
maiSkable mutts. 


6te;fit€ger*s first love, like that of many other 
UiteaHstB, was bii^ We therefore find his early 
dealing with avian topics. After his 
aj^pcwtipent to the curatordiiip of reptiles there is 
A in hie mitings to the herpetdogical 

/ ^ paper, ^Description of Two 

S^es from Cdifomia/* was pub- 

; » 3#^ art, 1, pp. X-14S, pis. 1-66, 

of the North 

" ^ ; ^ 4, 1^. fte; 1-117 and maps. Gov- 



figs. 1-17, 1925. 
pp. i*«iv; 1-629, pis. 


U^hhd in the Proceedings of the C. 8. National 
Mnsettm, Vol. 12, pp. 95-99, October, 1889. 

1895 saw the issuance of his “Poisonous Snakes of 
North America.*'^ 

Our acquisition of Puerto Rico following the Span- 
ish^^American War inspired our government to explore 
its resources, which resulted, among other endeavors, 
in a visit by Dr. Stejneger to that island to study its 
herpetologie treasures. February 12 to April 19, 
1900, was devoted to collecting in the islands of 
Puerto Rico and Vieques. The results of this expedi¬ 
tion are embodied in “The Herpetology of Puerto 
Rico.*« 


His next comprehensive efforts are embraced in 
his ‘^Herpetology of Japan and Adjacent Territory,**^ 
In 1917, in collaboration with Thomas Barbour, he 
published “A Checklist of North American Amphibia 
and Reptiles,”’** of which the fifth edition is now 
going through press. A timely and interesting ac¬ 
count, “A Chapter in the History of Zoological 
Nomenclature/*’^ appeared in 1924. 

An examination of Dr, Stejneger’a bibliography 
reveals a total of 411 titles, of which 152 pertain to 
herpetology, whiJe 146 deal with birds, 30 with ex¬ 
plorations and 16 are devoted to mammals and the 
rest scattering. 

In 1911 Stejneger was appointed head curator of 
biology, U. S. National Museum. 

Stejneger attended eight International Zoological 
Congreasefi, seven of them os delegate of the Smith¬ 
sonian Institution: 4th Cambridge, 1898; 5th Berlin, 
1901; 6th Berne, 1904 ; 7tli Boston, 1907; 9th Monaco, 
1913; 10th Budapest, 1927; 11th Padua, 1930, and 
12th Lisbon, 1935. 

In 1898 he spent four and one-balf months in 
Europe studying museums and specimens ond also 
attended the International Fisheries Exposition at 
Bergen, Norway. In 1905 he was a delegate of the 
Smithsonian Institution at the Fourth International 
Ornithological Congress in London and the Internal 
Convention of the International Catalogue of Scien¬ 
tific literature. In 1907 he was a delegate of the 
U. 8. National Museum at the International Fisheries 
Congress at Wa^ington, In 1911 he represented the 
Smith^nian Institution at the five hundredth anni- 
verkery of the founding of the University of St. 
Andrews, Scotland. In 1911 he represented the 


^ Beport of ttie U. B. National Museum for 1898, pp, 
387-487, pis, 1-19, 70 text fibres, 1896. 

? Annual Report of the U, S. National Museum for 
1903L pm 549-^724, pL 1, figs, 1-197, 1904. 

48, tJ. S. National Museuin, pp. 1-44-1-677, pB. 
l-^^46» text figures, 1907. 

Umversity Frees, pp. i-iv, 1-125, 1917; 2d 
J98S, pp. i-^x, 176; 3d ed,, 1988, pp. i-xiv; 1-185j 
4t!k^46U 1939, pp. i-xvl; 1-^207 ; 5th ed. In ptees. 

Misc. Coll^ Vol. 77, no. 1, pp, 
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Smithsonian Institution at the one hundredth anni» 
versary of the founding of the Royal Frederic Uni¬ 
versity in Christiania, Norway, In 1912 he repre¬ 
sented the U. S. National Museum at the centenary 
celebration of the founding of the Academy of Natu¬ 
ral Sciences, Philadelphia. In 1935 he was a delegate 
to the sixth International Congress of Entomology 
at Madrid, Spain. In 1939 he was delegated by the 
Smithsonian Institution to attend the two hundredth 
anniversary of the Royal Swedish Academy of Sci¬ 
ences (celebration cancelled) and to attend to oMcial 
business of the Smithsonian Institution and the U. S. 
National Museum in Sweden, Norway, Denmark and 
Finland. 

Stejneger was a member of many scientific societies 
at home and abroad, among which may be mentioned: 
National Academy of Sciences; American Ornitho¬ 
logical Union (fellow); American Society of Ichthy¬ 
ology and Herpetology (vice president, 1915; presi¬ 
dent, 1919; honorary president, 1937); American 
Society of Mammalogists; American Association for 
the Advancement of Science; Washington Academy 
of Sciences; Biological Society of Washington (presi¬ 
dent, 1907-08); the Academy of Natural Sciences of 
Philadelphia; Association of American Geographers; 
California Academy of Sciences (honorary member); 
Bergen Museum (life member); Christiania Academy 
of Sciences; Zoological Society of London (foreign 
member); OmithoJogical Society of Bavaria (corre¬ 
sponding member); British Ornithological Union 
(honorary member); German Ornithological Society; 
Peiping Natural History, etc. He was a member of 
the Cosmos Club. 

Dr. Stejneger was decorated Knight, 1st class, 
Royal Norwegian Order of St. Olof in 1906 and Com¬ 
mander in 1939. He was also the recipient of the 
Walker Grand Prize of the Boston Society of Natural 
History. 

On his eighty-fifth birthday the Smithsonian Insti¬ 
tution was presented with a portrait of Dr. Stejneger, 
painted by Bjorn P. Kgeli, purchased by subscrip¬ 
tions mode by his associates and friends. On his 
eighty-sixth birthday Dr. Stejneger was tendered a 
sumptuous dinner by his associates and friends at 
the Cosmos Club. Dr. C. G. Abbot, presiding, called 
upon the following to respond to tliese toasts: Stej¬ 
neger, the Youth—His Excellency Wilhelm Munthe 
Morgenatiernc; Stejneger as an Ornithologist—Dr. 
Alexander Wetmore; Stejneger as a Herpetologist— 
Professor Albert Hazen Wright; Stejneger as a Zoo- 
geographer—Dr. William Mann; Stejneger as a 
Nomenclatorist—Dr. Charles Wardell Stiles; Stej¬ 
neger as a Man—Dr. Albert Kenrick Fisher. These 
were followed by a response from Dr, Stejneger. On 


this occasion there was presented to Dr, Stejneger a 
huge volume of letters expressiiig felicitations and 
appreeiation written by scientific friends from all 
comers of the world. 

Having been in almost daily contact with Stejneger 
since 1896, officially and unofficially, 1 can say that 
he was an ideal personification of the scientific spipt 
—seeker of truth—ever open-minded, without p|4 
theories, whose every study was a problem, the a*- 
swer the summation of all the counts. 

It was interesting to note the change of the man 
from a rather positive and somewhat aggressive dis¬ 
position in youth to that of extreme tolerance and 
patience, particularly with the younger naturalists 
to whom he was ever willing to lend a helping hand. 
He was an ideal friend and host and the portals of 
his house were ever open to his friends from home 
or abroad. Stejneger was married to Marie Reiners 
on March 22, 1892, who, with his daughter Inga, sur¬ 
vives him. 

Paul Bartsch 

IT. S. Natiokal Museum 

DEATHS AND MEMORIALS 

Dtt. rit\NK ScHLBSiNGBR, professor emeritus of as¬ 
tronomy of Yale University, from 1920 to 1941 
director of the observatory, died on July 10 at the 
age of seventy-two years, 

I)b. Lkslib TiiiU)TSOK Wkbsteb, member of the 
RockefelJcr Institute for Medieval Research, died oik 
July 12 in his forty-ninth year. 

Dr. WiLLUM James Foster, assistant engineer of 
the alternating current engineering department of the 
General Electric Company, died on July 2 at the aga 
of seventy-two years. Dr, Foster joined the General 
Electric Company in 1894 and became an assistant 
engineer in 1906. He was associated in his work with 
the late Dr. Charles P. Steinmetz. 

Bayard II. Christy, former president of the Pittsr^ 
burg}i Patent Bar Association, died on June 20 at tha 
age of seventy-one years. He was a life member of 
the American Ornithologists’ Union and the author 
of numerous papers on birds in ornithological jotu^ 
nals. 

Arrangemektb have been completed, according to 
a report in Chemical and Engineering News^ for th*- 
establishment of a foundation in memory of the late 
Dean Herman Schneider. The Herman Schneider 
Foundation has been incorporated in Ohio “to eneour^ 
age the development and advancement of seience ani^ 
education.” A building has been purchased and witt 
be ready for occupancy in the fall as headquaiiens 
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for the engtneers and soientbts of Cioeinnati. There 
will be m aaditorium seating 300, a smaller meeting 
room for about 100, several committee rooms, a large 


library, reading rooms, reception rooms, office and 
recr<^tioD space, with possibilities of kitchen and din¬ 
ing-room facilities. 


SCIENTIFIC EVENTS 


THE BIRTHRATE OF GREAT BRITAIN 

Commenting on a debate before the British House 
of Lords opened by Lord De La Warr and partici¬ 
pated in by Lord Nathan, Viscount Samuel, Lord 
Geddes, Viscount Dawson of Penn and the Duke of 
Devonshire, The Timettf London, on June 19 writes 
editorially as follows: 

Lord Do La Warr yesterday performed a useful service 
in the House of Lords by once again drawing attention to 
the implications of the decline of the birthrate; for the 
numbers and age composition of the population are, as he 
aaid, *Hho very basis’’ on which all plans of reeonstruc’ 
tion must rest. The signiflcanee of present population 
trends is brought out by a comparison of the position in 
the 1930’s, when there were over 41,000,000 people in 
England and Wales, with the position in the 1S50’s, when 
there were 18,000,000 people. To-day there are just under 
10,000,000 women capable of bearing children, compared 
with only 2,260,000 in 1861. Yet in the ten years 1933-42 
390,000 fewer babies were born in England and Wales 
than in the ten years 1851-60. The reduction of infant 
mortality since the middle of the last century has greatly 
improved a baby’s chances of survival. Nevertheless 
there are scarcely more children under fifteen than in the 
early 1870’s, and 2,250,000 fewer children to-day than 
just before the last war. In fact Britain, in peace as in 
war, is now living on human capital accumulated in a 
more fertile past. British mothers and fathers in the 
twenty years before the last war, although somewhat less 
fertile than their Victorian ancestors, produced a greater 
number of children than were bom in any period of simi¬ 
lar length previously or subsequently. Those children are 
the young and middle-aged adults of to-day. This genera¬ 
tion of potential parents is of record sise; and upon them 
falls the responsibility of bearing and rearing the children 
of the coming generation. Yet, although they show no 
avenion from marriage, such is their apparent aversion 
from parenthood that, if present trends continue, the 
aueoeeding generation will fall at least 20 per cent, short 
in numbers^ 

At the same time the present generation of potential 
parents will, in the next thirty years, grow into a genera¬ 
tion of old-age pensioners. The pro|>ortion of old people 
over 64 in the total population has doubled itself in the 
pest ninety years; it may well dotlUe itself again in the 
next thirty years. The priwent generation of adults under 
50 is building for itself far larger claims on the national 
In^me for its old age—in the form of pension rights— 
than any previous generation, nnd simultaneously it is fail¬ 
ing to produce the workers will have to mainiain it in 
, its years of reUrement to a far greater ext^t than any pro- 
yiodk generation. In the last analysis the aging of our pop* 
all that it implies in politics and social Ufc, 


in economic policy and in imperial and international affairs 
—^is a far more serious issue than the total size of the 
population. It is the fundamental long-term problem 
which Britain—in common with all the peoples of North¬ 
ern and Westom Europe—will have to face. Ultimately 
Britain must have a population policy conducive to social 
views and social conditions which favor parenthood in¬ 
stead of frustrating it. There can be no question of wait¬ 
ing twenty or thirty years for such a policy. The con¬ 
sequences are certain and action can not be postponed. 

Little, however, is yet known about the economics of 
family life, or about the ways in which, in different in¬ 
come and social groups and in families of different size, 
parents spend their money on children. Practically noth¬ 
ing is known about current attitudes to parenthood, about 
the reasons why childbearing is increasingly avoided, or 
about the whole complex of economic, social and psycho¬ 
logical factors which now apparently frustrate parent¬ 
hood but might bo transformed in a cultural and material 
environment favorable to family life. On all these is¬ 
sues there are many opinions, but a startling lack of 
factual knowledge. Even although large-scale reforms to 
encourage parenthood must inevitably wait until victory 
has been won, there remains an immense task of basic 
fact-finding investigations, which should be begun with¬ 
out delay. A Royal Commission, suggested by Lord 
Geddes, may not bo the most appropriate instrument for 
this work. But, however undertaken, there is a strong 
case for putting it in hand at the earliest moment. 

THE BOTANIC GARDEN OF THE UNI¬ 
VERSITY OF CAMBRIDGE 

The University of Cambridge correspondent of The 
Times, London, gives the following account of the 
history of the Botanic Garden of the University of 
Cambridge in connection with the large bequest to the 
gurden received from the estate of Reginald Cory. 

After several abortive attempts to found a physic 
garden in Cambridge University in the sixteenth and 
seventeenth centuries the first botanic garden was 
established in 1762, through the generosity of Dr. 
WaUcer, then vice-master of Trinity College, on a 
site five acres in extent now occupied by laboratories 
on 4he north side of Downing Street. Until a few 
y4ars ago one of the trees originally planted, a fine 
specimen of Sophora japonica, still existed there. 

Barly in the nineteenth century the garden fell into 
nei^t and, being in a confined space in the nuddl^ 
of the town, it became unsuitable for its purpose. In 
the university bought 40 acres of land along the 
Trmnpington Road, on the outskirts of the town, for 
the site of a new botanic garden, which was offidatly 
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0|»eaed in 1849: Oreat care was taken in laying it out, 
and owing to ita proximity to Hobaon’a Condnit a 
large pond stream and bog garden could be established. 
Intoreating trees and shrubs in great variety were 
planted at an early date; these now beautify the gar¬ 
den and some of them are among the best specimens 
in the country. 

In 1888-91 a new range of glasshouses was erected. 
These were reconstructed in teak in 1933-34, largely 
through the generosity of W. J. Courtauld. They 
now house a dne collection of exotic plants, ranging 
from BUGculents to tropical orchids, from palms to tree 
foms. In recent years the garden has been fortunate 
in its curators and superintendents, men of great hor¬ 
ticultural skill who have devoted themselves to increas¬ 
ing its beauty and botanical interest. By hybridiza¬ 
tion they have produced many well-known ornamental 
plants which are now widely grown, notably the roses 
Boaa Cantabridgiensis and Rosa Cory ana, gerberas, 
cinerarias (including *^Beauty of Cambridge”), Col- 
umnea Bankaii and Bomarsa Cantabridgiensis. The 
garden is an integral part of the university depart¬ 
ment of botany, and all the botanical staff, as well as 
the director of the garden, take a great interest in its 
welfare. It has a deservedly high reputation, and 
there are now great possibilities of further enhance¬ 
ment. 

Many private benefactors have assisted in a most 
generous way, but there has now begun to accrue 
the greatest benefaction of all. Reginald Cory, a 
graduate of Trinity College and a great gardener, took 
much interest in the garden and handsomely contrib¬ 
uted to its funds during his lifetime. When he died in 
1934 he bequeathed the residue of his estate to it, with 
the resiflt that from now onwards it will receive an 
additional £9,000, rising eventually to £13,000, a year. 

In accordance with the terms of the will only £1,000 
a year of the benefaction can be devoted to main¬ 
tenance, the remainder being available for capital ex¬ 
penditure, including the purchase of land for exten¬ 
sion. With this very large bequest it ahould be pos¬ 
sible in the course of time to make the Cambridge 
Botanic Garden one of the best in the world as regards 
both the variety of plants cultivated in it and general 
beauty. 

With the opportunities now offered, several branches 
of botany will inevitably be greatly assisted. In the 
past many important botanical inveatigations have 
been carried out at the garden, notably the pioneer 
researches in plant genetics by the late W. Bateson, 
Miss £. B. Saunders and Professor R. Punnett* 
From the time of its establishment its faeilltiei have 
been extensively used by the staff of the department 
of botany for their inv^igations. 

When, in 1034, the syndicate anudun^ that Mr. 


€<xty had bequeathed the leoidiMi ^ hia estate to the 
mriversify for the benefit of the garden, it was not 
known that a great sum would result, and it seemed 
clear that no money was to be expected from this 
source for many years to come. But the trustees have 
recently been able to sell certain shares in the family 
business to advantage, and though at present expen¬ 
diture on maintenance is inconvenient^ limited, the 
university is the recipient of the largest bequest in 
its history, and Reginald Cory’s name will stand high 
in its list of benefactors. 

RECOMMENDATIONS FOR THE CARE OF 
THE MEDICALLY INDIGENT 

A SERIES of recommendations relative to a plan for 
the medically indigent has been fomulated by the 
Committee on Medical Economics of the Medical 
Society of the County of New York, and was adopted 
by the Comitia Minora at its last meeting. 

The report of the committee and its recommenda¬ 
tions are as follows: 

(1) A central mTuilcipal registration bureau must be 
established. 

(2) A non-govemmental, non-profit agency or eorpora- 
tion is to be set up with the cooperation of the city gov¬ 
ernment, the Board of Directors to consist of one third 
dty officials, one third physicians selected or appointed 
by the five County Medical Societies of Greater New York, 
and one third prominent laymen acceptable both to physi¬ 
cians and government representatives. The medical mem¬ 
bers shall constitute the Medical Policy Oommittefl, 
There shall be no dumge in medical policy without the 
consent of the Medical Policy Committee. 

(3) The premium charged shall be approximately aueh 
that the physician shall receive $2.00 per house vidt and 
$1.00 per office visit This may be adjusted at Idte dis¬ 
cretion of the Policy Committee. 

(4) A panel sh^ be sstaMished and patients in their 
districts shall consult than. The city shall be soned to 
order to prevent physidans from having to travd too far 
to see these patients and vies verso. 

(5) All licensed doctors of medidne may register tor 
the panel 

(6) In carrytog out the plan, it is apporedi that the 
occasion may arise when it may become necessary to hkve 
a specialist’s opinion. Fee tor this service in the home 
will be sot up with due regard to the costs and tohmsy 
of the plan. No physidan can be on a panel and at toe 
same time serve as a specialist or spoeial consultant 

(7) Physicians takliig care of toese patlento sjhsU be 
permitted to have diagnoses tests in toe dMto Withidt 
charge and witoout toe paltoat becomhig a member of toe 
clinic. Boine duirge k to be uato for toeis toets to pre* 
vent too inimy of toeto betog don^ 

(6) Medical indigene^ tottor 
sons; man s^^ Wltof 

pendoit (not to stteeto 




at the 4iiai^ation 0f the Policy Oominittee. A eer- 
titote e£ TegUtratioh ahell be required for each year. 

(0) There shall be a paid piiysioian wlip tiudl be ehlef 
eseeutive. 

( 10 ) The best interest of Uie patient and the solyency 
of the plan isUl eonsider that the hours for reeeiying panel 
tiails shall be from 0 a.M. to 0 p.m., except in case of 
emergency. Calls after these hours shaU entail an addi^ 
tional fee at the expense of the patient. The amount of 
extra compensation to be determined by the Policy Coni' 
mittee. 

(11) On dne notice, physicians shall baye the right to 
refuse these patients and the patient may change physl' 
cian if he desires. The physicians involyed shall pro-rate 
the fee. 

(12) Since it is recognised that indiridiials on relief 
are the responsibility of the city, it is apparent that the 
plan must be reimbursed for services rendered to indi- 
vlduals on relief if and when the recipient is unable to 
pay in full or in part for the services rendered. 

NEW AND RARE INSTRUMENTS 

Thv Committee on Looation of New and Rare In¬ 
struments has the following requests and offers: 

Instruments Offered 

L. & N. thermionie amplifier 
Ammeters—Whitney and Jewel 
Various balances 
Schmidt & Haensch ooloiinteter 
Platinum calorimeter 

Weston B.C, electric meters, voltmeters, ammeters, 
gaivanometers 

Splndler and Hoyer electroscope 
Two^circle Goniometer (to loan for war use) 
Microscopes—Bauseh and LfOmb centrifuge, Zeiss bin¬ 
ocular, }^ts (suitable for pliotomiorography), Pooller 
Optical wedge pyrometer 
4 I 4 . A N. portable potentiometers 
Xt. A N. Type K potontiometers 
Polariser and analyser for microscope 
Abbe refraetometer 
B. Puess refieotometer 

Bpeetrographs, Bpeotroscopes, spectrophotometers 
Bacfdianmeters 

Baybolt Universid VisoosliQetor 

ifistrumeitts Aegussted 
^ Western Electric electrometer 
Plexaform act 


Amsler No. 4 integrator 

hUcromanipulaiors 

Information concerning these offers and requests 
for rare instruments that can be sold, loaned or leased 
for essential war research work can be obtained from 
D. H. KiUeffer, chairman of the committee, 60 East 
42nd Street, New York 17, N. Y. 

THE VIRGINIA ACADEMY OF SCIENCE 
RESEARCH ENDOWMENT 

Fob some 3^ears the Yirgrinia Academy of Science 
has had an endowment fund of about $12,000, which 
was raised by Dr. J. Shelton Horsley as a research 
fund when he was president in 1926-27. This fund 
is administered by a research committee which awards 
a prize of $50 each year for a meritorious paper read 
at the meeting, and makes grants in aid of research. 

Some months ago, Dr. Gillie A. Larew, of Kan- 
dolph-Macon Woman^s College, who has been a valued 
member of this committee for some years, was asked 
to write a short account of its work for the Alumnae 
Mikgazine of her college. She did so and shortly 
thereafter was surprised to learn that Mr. and Mrs. 
C. M. Goethe, of Sacramento, Calif., on reading her 
account, became so much interested in the work of 
the committee and its need of greater funds that they 
generously agreed to offer to contribute $200 a year 
($100 each) so long as they conveniently could, pro¬ 
vided the academy would raise an additional $400 on 
similar terms. 

At the recent meeting in Richmond, the academy 
completed the raising of the required $400. Not only 
were the required pledges obtained, but well over 
$400 has already been deposited in the bank and 
checks and cash are in hand that will bring the total 
to $439. This additional $600 will about doable the 
amount of money available to the committee each 
year and will make possible some modifications and 
enlargements of their present policies. 

This is directly in line with the policy of the Amer¬ 
ican Association for the Advancement of Science in 
eneonraging research work through its affiliated state 
academies of science. For several years now it has 
fostered, encouraged and directed them through the 
academy conference and has allotted them money for 
research purposes. 


SCIENTIFIC NOTES AND NEWS 


lareellm Hartley Pubtio Welfare Itedal and 
0^fleate of tite Rational Aeadetny of Seienoes was 
on to 

'(%etiiieAl‘ Indtutry'baa nvarded 'the 
'l'B48"'tb' Dr. ^FohO' J. 
'tSW'l^yaiey^ Sawaveb lo^xatory 


at Ute Dow Chemical Company, Midland, Mieh. 
Pieoentation will be made next November. 

Ths appointment of Dr. Boris Petrovitcb Uvnoy, 
pf the Imperiid IneUtate of Entomolc^, as an Hon. 
CotttiMuuon of St. SQdiael and St. Gooige for valu- 
hWe aet^viees in eonneotiou with anti-loeuat meaanref^ 
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18 reported in The Tmea, London. Dr. Uvarov has 
been on the staff of the Imperial Institute of Ento¬ 
mology sinoe 192U and is at present the technical ad¬ 
viser of the anti-locust campaign which is being car¬ 
ried on throughout North Africa and the Middle East. 

Dr. Wkston a. Price will be honored by the Cleve¬ 
land Dental Society with a testimonial dinner on 
Thursday evening, October 7, at the Hotel Statler in 
Cleveland. After fifty years of active practice in 
Cleveland, Dr. Price plans to go to California to con¬ 
tinue his investigations on the influence of diet on 
dental disirases. 

Officers for 1943-44 of the American Society of 
Plant Physiologists have been elected as follows: 
President, B. 8 . Meyer, of the Ohio State University; 
Vice-president, Paul J. Kramer, of Duke University, 
and Secretary-treasurer, Earl 8. Johnston, of the 
Smithsonian Institution of Washington. 

The following ofllcera of the American Rocket So¬ 
ciety, 130 West 42nd Street, New York City, have 
been elected for the coming year: President, Cedric 
Giles; Vice-president, Constantine Lent; Secretary, 
J. H. Wyld, and Treasurer, Dr. Samuel Lichtenstein. 

At the last regular njceting of the Society of Sigma 
Xi at the University of Oklahoma, Dr, Charles E. 
Decker was elected president; Dr. Richard L. Hunt¬ 
ington, vice-president, and Dr.-Leslie Hewea, secre¬ 
tary-treasurer, A celebration of the four-hundredth 
anniversary of the death of Copernicus was sponsored 
by the society on June 29. 

Honorary professorships at Columbia University 
have been awarded as follows; Dr. William K. Greg¬ 
ory, who has been on the staff since 1925 and has 
been associated with the American Museum of Natu¬ 
ral History since 1911, has been named Da Costa 
professor of vertebrate paleontology. Dr, William 
Duncan Strong, professor of anthropology, has re¬ 
ceived the title of Loubat professor of American 
anthropology. Professor Douglas Johnson, since 1937 
executive head of the departments of geology and 
mineralogy, has been given the title of Newberoy pro¬ 
fessor of geology. V 

Ronald Aylmer Fisher, F.R.S., professor oKeu- 
genies at University College, London, has been eleeSpd 
to the Balfour professorship of genetics of the U ^i- 
versity of Cambridge, the appointment to take effect 
on October 1. 

Dr. T. Shirley Hele, master of Emmanuel College 
and representative of the University of Cambridge 
on the General Medical Council, has been elected viec-^ 
ohanoellor of the university for tbe ensuing acodetnit* 
yeari 


Yard M. Shepard, who had been temporarily as¬ 
signed to the Emergency Farm Labor program, has 
been appointed to the post of extension specialist in 
animal husbandry at the University of California at 
Berkeley. 

Dr. James A. Adams, formerly assistant professor 
of zoology at Griunell College, has been appointed 
assistant professor in entomology at the New York 
State Experiment Station at Genova, N. Y. For the 
present, he will devote his attention to studieu on the 
biological control of tlie Japanese beetle. 

The appointment is announced of Dr. Reginald C. 
Sherwood, food chemist of St. I’aul, Minn., as assis¬ 
tant chief to Dr. Russell M. Wilder in the civilian 
food requirements branch of the Food Distribution 
Administration of the Department of Agriculture in 
WashingUm, D. C. 

Dr. James M. Bchopp has succeeded George M. 
Sprunk in the microscopical laboratory of the U. B. 
Bureau of Mines in Pittsburgh. He will continue 
studies on the origin and constitution of coal varieties 
that were originally instituted by Reinhardt Thiessen. 

Dr. Victor E. Johnson, associate professor of 
physiology and dean of students in the division of 
biological sciences of the University of Chicago, on 
July 1 became secretary of the Council on Medical 
pjducation and Hospitals of the American Medical 
Association. Dr. Basil C. H. Harvey, who retired in 
September, 1940, after thirty-eight years as a member 
of the faculty, will return to active duty as acting 
dean. 

Brigadier General James Stevens Simmons, 
director of the Preventive Medicine Division, Office of 
the Surgeon General, U. 8, Army, was appointed on 
May 27 by the Board of Overseers of Harvard Col¬ 
lege a member of the visiting committee for the Har¬ 
vard School of Public Health. 

Sir Lawrence Braog, Cavendish professor of ex¬ 
perimental physics at the University of Cambridge, 
and Dr. C. G. Douglas, professor of general metabo¬ 
lism at the University of Oxford, have joined the 
council of the British Gas Research Board. 

Dr. Frank Wn/moN, of the Atlas Powder Com¬ 
pany, has become group leader in charge of the In¬ 
secticide and Fungicide Laboratory of the Stamford, 
Conn., Research Laboratory of the American Cyana- 
mid Company. 

Dr. L. M. Cline, assistant professor of geology at 
Iowa State College, has resigned to joia the Standard 
Oil Company of Texas, and Dr. K. E. Fahriehis, 
assistant professor of dairy industry at the 
wiQ join the Golden State Company of San 



ItTLT 1943 


SCIENCE 


59 


Dh. Shkrwin F, Wool); of La Crescenta, Calif., in- 
atructor in ibe department of life seiences at Los 
Angeles City College, haa recently been commissioned 
a lieutenant (j.g.) in the U. S. Naval Reserves. He is 
now in training as a malariologist at the National 
Nava! Medical Center in Bethesda, Md. 

Dr. ReginaIjD D, Manwkli^, professor of zoology 
in Syracuse University, has been commissioned First 
Lieutenant in the Sanitary Corps, and has been as¬ 
signed to Tilton General Hospital, Port Dix, N. J., 
for temporary duty. 

Research projects on quinine and other alkaloids 
of Cinehona are announced as follows: Cornell Uni¬ 
versity Medical College, 'The action of Cinchona 
alkaloids on experimental infections,” under the direc¬ 
tion of Dr. Harry Gold and Dr. McKeen Cattell; New 
York University, a threefold investigation on (a) 
"Quantitative study of intestinal absorption and sub¬ 
sequent distribution of the alkaloids between blood, 
brain and body fluids,” (b) “Mode of action on myo¬ 
neural systems and micro-organisms” and (c) “Action 
of the alkaloids on isolated enzyme systems,” under 
the direction of Dr. Dugald Brown; the Johns Hop¬ 
kins University, "A study of quinine and malaria in 
the Upper Mississippi Valley,” by Dr, Erwin H. 
Ackerknecht, under Dr. Henry E. Sigerist, of the 
Institute of the History of Medicine; Battelle Memo¬ 
rial Institute, “A preliminary study of the industrial 
uses of Cinchona alkaloids,” under the direction of 
Dr. M. M. Baldwin and Dr, Frank C. Croxton. All 
the investigations. are sponsored by the Cinchona 
Products Institute, New York, which also announces 
the availability of two research fellowships for ac¬ 
credited workers in this field. 

The Journo/ of the American Medical Association 
states that the National Research Council recently 
spemRored the visit of a group of investigators to the 
Nutrition Clinic at the Hillman Hospital, Birming¬ 
ham, Ala., to study the work of Dr. Tom D, Spies with 
a view to determining the possibility of extending 
com meal to meet special nutritional needs of the 
South. The visit, it is said, was financed by private 
eontributions and by the Research Council. Among 
the group were Dr. Russell M. Wilder, Washington, 
D, C.; Dr. William H. Sebrell, Jr., Bethesda, Md.; 
Dr. Robert F. Griggs, Elmer M. Nelson and Dr. Frank 
L. Gunderson, Washington; Dr. Charles G. King and 
Dt. Robert E. Williams^ New York, and Dr. James S. 
McLester, Birmingham. 

^ SERiss of lectures on tropical diseases was re¬ 
cently given by Captain Paid W. Wilson, of the 
Corps of the U. S. Navy, at the Mayo Poun- 
j^^ester, Minn. 


Dr. Freperick C. Leonard, chairman of the de¬ 
partment of astronomy of the University of Califor¬ 
nia at Los Angeles, on May 26 addressed the student 
body of George Pepperdiae College, Los Angeles, on 
“Copernicus and the Foundations of Modern As¬ 
tronomy.” 

Professor C, L. Metcalf, head of the department 
of entomology, University of Illinois, has completed 
a fifteen weeks* series of lectures to the officers at 
Chanute Field, Rantoul, XU., on medical entomology 
and insect control. 

In view of the need for pathologic material in 
undergraduate and graduate education, the Commit¬ 
tee on Pathology of the National Research Council 
urges that all who have suitable anatomic specimens 
forward them to the curator of the Army Medical 
Museum, Washington, D. C., for correlation and dis¬ 
tribution to other central agencies and to teaching 
institutions. Material from the following is particu¬ 
larly wanted: the malarial diseases, bacillary dysen¬ 
tery, endaniebiasis, the schistosomiases, filariasis, the 
trypanosomiases, the relapsing fevers, the leishmani¬ 
ases, the rickettsial diseases, yellow fever, cholera, 
plague and yaws. On application to the curator, ar¬ 
rangements for transportation will be made. 

The Experimeni Station Record reports that the 
Kansas legislature has appropriated $2,653,000 for 
the support of Kansas College and four branch sta¬ 
tions during the biennium that began on July 1. In 
addition to lump sum appropriations for salaries and 
maintenance for instruction and research, the total 
includes $102,000 for the four branch stations, $52,000 
for outlying experimental fields, $10,000 for bindweed 
experimental work, $30,000 for research work on dis¬ 
eases of livestock, $15,000 for milling and baking re¬ 
search, $20,000 for laboratory equipment, $200,000 
for extension work and $60,000 for a 16-week war¬ 
time summer session. This total also includes $64,500 
for the completion of a military science building, 
$50,000 for a small animal laboratory building and 
$12,600 for repairs on the power plant. President 
F. D, Farrell retired on July 1 to become president 
emeritus. He will be succeeded by M. S. Eisenhower, 
associate director of the U. S. Office of War Infor¬ 
mation. 

Thr Josiah Macy Jr. Foundation, New York City, 
has made it possible for the National Committee for 
Mental Hygiene to distribute a limited number of 
reproductions or reprints of selected scientific articles 
bearing on war problems in the field of psychosomatic 
medicine and psychiatry to medical officers in the 
armed loroes of the United Nations, Those who wish 
to receive sneh articles should notify the National 





Coititnittee for Mental H^^ene^ 1790 Broadway, New 
York 19, N. Y. 

It is reported in The Times, London, that an official 
mission from the United States has recently arrived 
in Great Britain to discuss matters of common interest 
in connection with the control and production of 
timber and economy in its use. The mission, which 
was received by the Minister of Production and the 
Minister of Supply and officials of both Ministries, is 
visiting the headquarters of the Timber Control at 
Bristol to open discussions. Visits were also planned 
to the Home Timber Production Department, to 
timber control area offices in the provinces and to im¬ 
portant centers of production and consumption. 

Chemicai and Engineering News reports that cin¬ 


chona tree seeds obtained in the PhQippineS'after the 
fall of Bataan provide the foundation for devriop- 
ment of the quinine industry in die Western Hemi¬ 
sphere. Colonel Arthur F. Fischer, who spent many 
years in the Philippines raising the cinchona tree, 
making quinine and fighting malaria, brought 2,900,- 
000 seeds back to the United States after his escape 
by plane from Mindanao. More than 100,000 seed¬ 
lings, carefully nurtured by the Department of Agri¬ 
culture in its experimental greenhouses, are ready for 
transplanting in Costa Rica. Representatives of 
Costa Rica and the United States have entered into an 
agreement under which 10,000 acres of the trees will 
be planted. A mission soon vrill leave for Costa Rica 
to select sites for the large-scale growing program. 


DISCUSSION 


CONTINENTAL DRIFT AND ANCIENT 
DUNES 

In 1939, von Huene proposed a method for proving 
or disproving the Wegener hypothesis.^ In short, he 
suggested the fixing of climatic xones 'Tor every pos¬ 
sible stratigraphic level in every continent, if possible 
without gap, in order to see how they coincide.” If 
these were to parallel the climatic zones of to-day they 
would argue against the drifting continent theory. If, 
on the other hand, the ancient climates showed an 
aberrant relationship to modem climatic zones, that 
would strengthen the Wegener hypothesis. 

Von Huene suggests the distribution of gypsum as 
a criterion for the recognition of climatic zones. Does 
not the wide latitudinal range in which gypsum forms 
seriously lese^, if not completely eliminate, its use 
as such a criterion? 

Evidence confined to narrow latitudinal limits is the 
moat suitable. WhDe engaged in field work in some 
of the eolian Jurassic deposits in the southwestern 
United States, it occurred to the writer that this type 
of sedimentary record, properly considered, might 
supply part of the evidence which, amassed in suffi¬ 
cient amounts, might either strongly support, or seri¬ 
ously question, continental drifting. 

Examination of the system of planetary winds fmr 
an earth of homogeneous surface shows that under 
these ideal conditions six distinct wind belts are eni- 
countered in the distance between the polos. Of 
course, the actual wind conditions conform only in a 
general way to this idealized picture, because geo- 
morphic aspects of the continents, land-Sea distribu¬ 
tion and ocean currents are not without their eilecta. 

This general eonformonee of surface winds to the 
id^lieed arrm^r^ent should be refieeted in the duties 
formed in the larger des^ and semi-iaid areas. Thii 

1 Friedrich von Huene, 9S7: 4B9,1939. \ 


same should be true of ancient dune accumulations 
with relation to their contemporary wind belts. If 
the continents have always occupied their present 
positions and there have been no changes in the posi¬ 
tions of the poles, then the direction of movement of 
ancient winds (as reflected in their deposits) should 
parallel in a general way the idealized wind direction 
arrangement. If these ancient winds are found to 
have blown in directions that largely disagree with the 
idealized wind direction arrangement as applied to 
the present positions of the continents, then they 
should conform in a general way with the earth wind 
system as applied to the ancient positions of the eon- 
tinents as suggested by Wegener and his aui^KnrterSt 

Cautions must be exercised in studies of this type. 
Only a general confornmnee can be looked for, and 
it is necessary to identify any strata used as defi¬ 
nitely of eolian origin. 

A limited amount of work has been done, though 
most of it deals with existmg or Recent dune fields. 
Beiehe^s classic paper* on the Coconino sandstone of 
northern Arizona (of Permian age) is of a type ibki 
Would prove very useful in the type 6f stu^ hers 
suggested. Among American papmrs dealing with 
more recent dune deposits, those oi Hack* arid Melton* 
should be mentioned. It is of interest to nqte ^t 
Reiche’s and Hack’s papers deal with tim samO genhml 
area (northern Arizona). Winds of Coeonirio (Per- 
wan) time blew from a roughly noririeriy 
The winds producing the preecut dunes M ^ 'earn 
are blovring from ttm southwest^ ^d thus 
to the idealized arrangement of winds for k 
hoinog^eoua surface* 

„' 
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80 MB PALSONTOLOOICAL INBBRBNCES 
AS TO TUB LIFE-HABITS OF THE 
AUSTRALOPITHBCINES 

Boimo the taet several years the fortunate discov¬ 
eries of Dr. Robert Broom have thrown considerable 
light upon the nature of those odd and somewhat 
humanoid South Afrioan primates who first came un¬ 
der scientific attention through the researches of Dr. 
Raymond Dasrt Dr, Broomes finds of adult specimens 
have served to authenticate completely the original and 
much debated child fossil Australopitheeus africanus 
as well as to establish the existence of more than one 
type of these apes. Furthermore, they apparently 
range over a sizable portion of Pleistocene time. 

Although intense debate raged over the possible life 
habits of Australopithecus africanus, most of the dis¬ 
cussion of the later discoveries has been purely osteo- 
logical in nature, with the purposes of taxonomy in 
view. Hence, although Dr. Broom’s final monograph 
has not yet appeared, some tentative suggestions as to 
what may be inferred in regard to the habits of these 
curious man-apes seem justifiable. It may serve to 
clarify, in some degree, the extent to which Dr. Dart’s 
original thesis as to the terrestrial habits of these a|>es 
is capable of substantiation. 

At the time of the original africanus discovery at 
the Taungs quarry, much was made of the fact that 
the skull bad seemingly been derived from the breccia 
filling an old passage in the limestone olifC from which 
the fossil was derived. This was viewed by some as 
an indication ^at AustralopUhecus, though not a 
culture-producing animal, was a cave-dweller and 
essentially of terrestrial habits. This view has been 
regarded somewhat dubiously by Sir Artliur Keitb^ 
and others. It waet suggested instead that the fossil 
might have become embedded along the face of the 
elitf, which, due to certain discharges from neighbor¬ 
ing springs, was growing. Hence, its entombment 
have been of an accidental nature. This fact, 
of course, would militate against acceptance of the 
idtSa that AnsfralopMsciAs was necessarily a cave- 
dWellar. 

Broom^ diaeovery of the new species, 
ro&HSttliSy in a mass of breeeia which had once formed 
fiopr of a cave at Kromdraai near Sterkfontem, 
his location, in addition^ of Phsianthropus ^rons- 
in similar cave deposits of Kiddle Pleistocene 
4 ^ near KrugersdcMrp must inevitaldy be regarded as 
a iPi^U'^igh conriusi^^ of the cave- 

propensities of the Aostralopithecines. We 
by pr. Drooitfs discoveries to otmtemplate 

who, unlike the 
or sexhi^ari>oreal great a|^ of to4ay, sought 

of Man,” 

llwr Yorki W, W, A Oont^y, Inc. 


refuge among rooks and caverns# One discovery of 
this nature might be dismissed as accidental. Sucoea- 
sive discoveries of similar type imply a more or less 
habitual use of these sources of refuge. 

A number of years ago it was thought in some quar¬ 
ters that when our first human precursors abandoned 
the arefuge of the trees and ventured into the plains 
only the most formidable, huge and aggressive species 
would survive the dangers of this open and cursorial 
existence. Now most certainly some of the human fos¬ 
sils such as Meganthropus^* do suggest the eidstenee of 
such forms. On the other hand what do we encounter 
among the Auatralopithecinest Apes whose reduced, 
humanoid dentition would have frightfully handi¬ 
capped them as %hterB and whose size, though by no 
means inconsiderable, was certainly not gorilloid and 
which would have been of no great value in fighting 
of! such plaiuB-Ioving camivorca as the great hunting 
cats. The anthropoid brain capacity does not suggest 
that these apes had become effective tool-users, even if 
for the sdre of argument we grant that they were 
capable of greater instrumental sagacity than their 
existing arboreal relatives. Yet seemingly they sur¬ 
vived over a long period as terrestrial omnivorous 
hunters whom Dr. Broom, on the basis of certain limb 
fragments, believes may have been at least mainly 
bipedal. 

The reduced canines and lack of diastemata between 
the two upper lateral incisors and the canines all testi¬ 
fy to a dentition ill adapted to the crushing of tough 
rinds and fruits. It is a poor fighting equipment as 
well. Gregory, a number of years ago, expressed the 
view that **the conditions in which the tips of all the 
lower teeth are reduced to the same level and the dia- 
stemata are closed ... is connected with . . . obvious 
changes in habits of feeding and of fighting. . . 

We may well suspect under these circumstances, and 
partietdarly in view of Dr. Broom’s insistence on tbe 
basis of an os capitatum referred to Plesianthropus 
that the latter had a hunian-Iikc opposable thumb, that 
the Australopithecines bad become increasingly skill¬ 
ful in the manipulation of food by the hands. More¬ 
over, the reduced canines would have made the males 
less formidable antagonists, and it may be at least a 
reasonable inference that they were perhaps more 
Borially agreeable and less combative than the males 
of soime of the existing great apes. 

It is by no moans unlikely that, if tbe Australq- 
pith4ie^€» had indeed given up an arboreal existence 
for ground, they were moving in small hordes or 
pai^.* Such animal groups often have a combined 

wt*, Weidcnreich, Far Eastern Quarterly, Nov,, 194^ 

p. 

* W* Ri GrsgoTT, and Evolution of the Human 

DeiD£tll^, V p. d02. BiSimore, 1922. 

■A by Broom, Eature, 148: 10^14,1941* 
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power of intimidation and which can not be 

^norated by a single individual or family group. 
Perhaps groupings of this sort, with some faint instru¬ 
mental inclinations of a dim “eolithio’’ nature, may 
successfully have pursued small game and the young 
of larger mammals. Cliff and cave refuges may have 
contributed to their survival. 

Their odd continuance into times late enough to 
have brought them in contact with more advanced and 
truly human forms is by no means their least interest¬ 
ing feature. What curious reactions must have been 
observable if either group ever encountered the other 
—the savage first men and these living fossil ancestors 
of the Pliocene, still apes but more human than any 
now alive. Was it man himself who swept them out 
of existence f Probably we shall never know. 

Loben C. Eiseley 

The TTNivEBsrrv or Kansas 

“DORMANT” VERSUS “ADVENTITIOUS” 
BUDS 

A RECENT note by DiehP on the sprouting of a stag¬ 
horn sumac (RhuB typhina L.) log begins thus: 
^^Sprouting of adventitious buds in logs or twigs of 
woody species freshly cut . . .** With no other com¬ 
ment concerning the origin of the sprouts in sumac, 
the implication is that they, too, are adventitious. As 
the species grows in New York State, however, most 
and perhaps all of the sprouts found on older stems 
have arisen from dormant buds. 

It would seem profitable to restrict use of the term 
dormant or latent to buds formed in the axils of leaves 
(including scales) on the young annual shoots. These 
buds then persist in a dormant condition for an in¬ 
definite time with only sufficient elongation of their 
steles to keep the buds outside of the enveloping xylem. 
Adt>entitious buds, by contrast, arise outside of the 
normal phyllotaxy, It is recognized that adventitious 
buds, once formed, may also remain dormant, as is 
true of the root initials in the bark of willow stems. 
Where the origin is in doubt, or an inclusive term is 
desired, epicormic is advantageous and non^committaL 

A considerable amount of unnecessary confusion 
has arisen from the loose or mistaken usage of the 
term “adventitious,” particularly when the origin of 
the buds or sprouts in question has not been known. 
Foresters frequently have been at fault in this respect, 
but they are not alone. A popular botany text® makes 
the statement “They [adventitious buds] also give 
rise to the common water sprouts of apple trees and 
other species,” although, as a matter of fact, water 
sprouts in apple are clearly from dormant buds.® 

1 W. W. Diehl, Science, 96: 2498, 44&-9, November 14, 
1942. 

Hill, L. Overholts and H. Popp, **Botany,'' p. 
138. New York, 1936. 

« V. T. Btoutomeyer, Iowa JSasearoA BaH., 220: 80M2, 
September, 1937. 


Similarly, the stem sprouts of oak^ and probably most 
hardwoods of the northeast,*^ as well as pitch pine* 
(PinuB rigida Mill.), arise in general from previously 
existing dormant buds, rather than adventively. In 
the trunk and branches of apple true adventitious 
buds do occur rarely in the bark but their usual origin 
in hardwood stems is from callus masses. A familiar 
example is the abundance of adventitious shoots from 
the callus on a cut stump of beech (Fagua granddfoUa 
Ehrh.). 

This question of terminology is not wholly aca¬ 
demic. A large proportion of the northeastern hard¬ 
wood forest is of sprout origin, and sprouting follow¬ 
ing thinning or pruning is of concern to both foresters 
and horticulturists. Reliance on literature requires 
that terms be specific. 

Earl L. Stone, Jr. 

Margaret H. Stoke 

Departments of Forestry and Botany, 

Cornell University 

ACIDITY AND ACTIVITY OP SULFON¬ 
AMIDES 

Recent work^ has shown that a definite correlation 
exists between the bacteriostatic effectiveness and acid 
ionization constants of sulfonamides. The functional 
form of this relationship indicates that the drug 
activity is the resultant of two opposing tendencies, 
one of which increases effectiveness as the pK in¬ 
creases and the other of which decreases effectiveness. 
In view of the current opinion that sulfonamide activ¬ 
ity is due to the blocking of on enzyme system,® it was 
considered advisable to examine the available data 
from the point of view of the general concepts of 
acidity* and the law of mass action. Interestingly 
enough, this fundamentally simple approach leads to 
qualitative and quantitative predictions which are in 
good accord with the available facts. 

Qualitatively speaking, one would expect the com¬ 
pound of intermediate pK in a group of sulfonamides 
of widely varying pK to be most effective ih producing 
bacteriostasis, from the following considerations. If 
the sulfonamide, HD, is a weak acid, then the anion, 
D^, may be treated as a base. Similarly, the enzyme, 
or protein, P, can combine with OH" and hence may 
be considered an acid. If P is an acid and Ih is a 
base, compounds of the type PD- may be formed. If 
we assume that the activity of the drug depends on 

« E. B. Bo^ and B. Bleeth, U, 8, D. A. Teeh, Bull No. 
684: 4, October, 1939. 

c M. Bfiigen and E. Miizieh, ''The Btrueture and life of 
Forest Trees," jm. 73-74. New York, 1931. 

« E, L. Stone, Jr., and M. H. Btone, A«n. Jowr. 30 : 
No. 4, 1948. 

t Bell and Boblin, J<mr. Am, Ohom, $qc^ 64: 9906,1949. 

* Woods. Brit. Jowr. Ezptl Path,, 21: 74, 1940| Plldes, 
Lameai, 2iii I, 965, 1940, 

3 Lewis, four* 996: 993, l938f 
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ttte amount of PD" that is formed, and recent work^ 
indicates that sulfonamide potency is a direct function 
of its protein-combining capacity, then in a series of 
drugs of various pK’s acting in a solution at pH near 
7, for example, those of intermediate pK should be 
most effective. For if the drug is a very weak acid, 
the number of I> ions is very small, even though most 
of them may combine with the acid P to form PD". 
On the other hand, if the drug is a very strong acid, 
the number of D “ ions would be quite large in a solu¬ 
tion of pH 7, but since D“ is weakly basic, little PD" 
would be formed. The maximum PD" concentration, 
for equal additions of sulfonamide, would be formed 
by a drug wuth some intermediate value of pK. 

The same considerations apply when one considers 
a basic sulfonamide stich as sulfaguanidine, except 
that in this case the neutral molecule D can combine 
directly with the acid P to form PD. For basic sulfon¬ 
amides the same correlation should exist between pK 
and potency, except that pK now refers to the equi¬ 
librium HD'* = ir^ + D. 

This qualitative description is supported fully by a 
detailed, quantitative consideration of the equilibria 
involved. Complete details of this treatment will be 
given in a forthcoming publication. For the present 
it will be sufficient to point out that the equations 
finally reduce to the following condition relating the 
pK of the sulfonamide of maximum activity to the 
pH of the solution: 

pK„u = pH-log'-^ (1) 

where 


KpD being the dissociation constant of the enzyme- 
sulfonamide complex. When f is determined for a 
given bacterial system, pKhd <3au be predicted im¬ 
mediately. 

Unfortunately we can not make a direct test of this 
prediction at present, because data for the direct 
evaluation of f for bacteria arc unavailable. Never¬ 
theless, we can evaluate f indirectly for E. coli and 
compare tlte value so obtained with that derivable 
from work^ on the combination of serum albumin with 
sulfonamides. 


Bell and Roblin^ have found that in a solution of 
pH 7, maximum bacteriostasis of E, coli was obtained 
with a sulfonamide with a pK of about 6.7. Substi¬ 
tuting the appropriate values in (1) we find f is 0.3. 
Such a value of f is apparently very reasonable if we 
may compare it with the approximate value derived 
for serum albumin. From the work of Davis and 
Wood* one can calculate relative values of for 
sulfonamides of various pl^t of log Kpo 

log (Khd) fils ^ straight line fairly well and the slope 
of this line is f. For serum albumin f turns out to 
be 0.5. 

The inhibition of sulfa action by p-auunobenxoic 
acid is also amenable to the type of treatment de¬ 
scribed above. In this case we assume that when the 
ratio of PA~ (the p.a.b.-enzyme combination) to PD" 
reaches gome fixed value, inhibition sets in. The mass 
law treatment then predicts that the ratio of the total 
amount of p-aminobcnzoic acid necessary to cause in¬ 
hibition, to the total amount of sulfonamide present, 
will be a maximum for the sulfa compound of greatest 
potency. This is in agreement with the data of Rose 
and Fox.® 

Thus, the law of mass action, as applied to a system 
consisting of a sulfonamide and an enzyme in a buffer 
solution, predicts the existence and acid dissociation 
constant of a drug of maximum potency, correlates the 
effectiveness of basic as well as acid sulfa compounds 
with their acid ionization constants, and accounts 
quantitatively for the inhibitory effect of p-amino- 
benzoio acid. 

I. M. Klotz 

Northwestehn Uniyxosttv 
Evanston, Illinois 

CORRECTION 

In a revision of the proof a serious omission was 
made in the inadvertent dropping of “and 1 ml. of 
0 . 1 % CUSO 4 SHjO solution” after “Aliquots of 2.0 
ml arc mixed with 6 ml of clear 12.5 per cent NagCOs 
solution” on p. 405. Addition of copper is essential 
in enhancing the sensitivity of the Folin reagent, as 
already noted by others. 

Michael Heidelbeeqee 
Catherine F. C. MaoPherson 
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PHYSIOLOGICAL CHSMISTRY 

Th 0 Dffnamic State of Body Constituents* By B. 
SoHOENKSiUER* Harvard University Monograph 
in Medicine and Public Health No. 3, 79 pp. 
Havvatd University Press, 1942. $1.76. 

, « Davis, SOIKKOIS, 95: 78, 1942; Davis and Wood, Proc* 

Joe. Sxptl Med^ 51 1 283, 1942. 


The nineteenth century, which ended about 1914, 
was the callow age of the physiological chemist. Ru¬ 
dolph Schoenheimer^B “The Dynamic State of Body 
Constituents*^ marks the transition to a humbler, more 
realistic and more mature state of mind. 

Until recently, the physiological chemist described 
^ Bose a9d Fox, Sciekoe, 95: 412, 1942. 
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the animal organiam aa an en^e with a relatlvd^r 
static structure, in which the food was the fuel. A 
small fraction of the food was used to replace the 
wear and tear losses of the ent^e’s structure. The 
working parts of the engine were composed of what 
was called “protoplasm/' 

This concept was typical of the era in which thcrmo- 
dynaniics with its satellite Newtonian statistical me¬ 
chanics reigned as the newly enthroned queen of the 
physical and chemical sciences. It was the era of com¬ 
bustion engines, the era of Helitihok. 

The simplicity of the concept of the organism as a 
combustion engine was, no doubt, one of its attrac¬ 
tions. Another was that it helped the physiologists 
and physicians who were its devotees to feel respect¬ 
able in the company of the chemists and especially the 
physicists who were the rigorous, pukka natural phi¬ 
losophers of the nineteenth century. 

The concept of the organism as a machine was not 
a biological concept at all. The physiological chemist 
knew, or should have known, better. Bernard had 
demonstrated that the different forme of carbohydrate 
are maintained in vivo in a dynamic steady state and 
that so long as the animal is alive this steady state 
can oscillate between only very narrow boundarieB- 
Bernard amplified and generalized the idea into his 
great concept—“Im Hxite du milieu int^rieur est la 
condition de la vie libre." Bernard saw clearly, al¬ 
though he had only few examples, that the constancy 
of the internal environment was a dynamic steady 
state, and that its constancy was an essential condition 
of life and was maintained against the impact of wide 
variations in the external environment. 

Outside his laboratory the physiological chemist got 
himself befuddled by the siren concept of “proto¬ 
plasm." He knew it is not a substance at nil but a 
conglomerate of many substanees; and the idea told 
him nothing of functional organization. But nevefr- 
theleas he accepted “protoplasm" as the structural sub¬ 
stance of the living combustion engine; the definitive 
and essential component of “protoplasm” was, of 
course, protein. This must have been one of the rea¬ 
sons for the welcome which Folin's theory of protein 
metabolism (first published in 1906) received, and the 
tenacity with which it has been retained until very 
recently in the face of accumulating evidence to the 
contrary over the last thirty years. 

According to Folin’s theory, the structural parts of 
the animal body are subject to a continual but smaE 
wear and tear and repair. Since the terms **struc- 
tural," “mechanioal” and “protein" were used almost 
as if they were synonyms, the sum total of change 
involved in this wear and tear and its repair wap 


desigiiated “endogenaus" protedn metabolism. Beeaiiae 
the organism waP viewed as an engine, and because . 
the structural substance of an engine wears away atdy 
very slowly, it followed that only a small fraction of 
the protein in the fodd is needed for “endogenous^' 
metabolism. The remainder of the protein in the food, 
the bulk of it, is quickly hydrolyzed and burned and 
the fragments excreted. This moiety was designated 
“exogenons" protein metabolism. Folin's theory was 
useful; it was based on data which he was the first to 
obtain, by methods which he had devised or greatly 
improved. But these data, it is now proved, were inis- 
interpreted, they were forced into the strait-jacket 
concept of the organism ks a combustion engine. 

Fat metabolism was viewed in the same context. 
The bulk of the fat in the body was a depot of storage 
material, a reserve of energy. This depot was thought 
to be nearly inert, drawn on only in time of need. 
Here also there was condicting evidence, but for the 
same reasons as in the case of protein metabolism this 
evidence was ignored. 

Schoenheimer and his colleagues at Columbia ob¬ 
tained direct evidence “that all constituents of living 
matter, whether functional or structural, of simple or 
complex constitution, are in a steady state of rapid 
dux." It should be added that the studies of the 
Schoenheimer group did not deal with oarimhydrate 
metabolism, to which this generalization also applies. 
Their findings were summarized by Schoenheimer in 
his 1941 Dunham lectures, and published in this book. 
The manuscript was prepared for publication after 
Schoenheirner's untimely death by Dr. Hans T. Clarke 
and bis colleagues. 

All these experiments were “tracer” studies. A sub¬ 
stance was “marked" with a stable isotope, deuterium, 
or Nig, ^ both, fed to an animal, and then, from the 
eonoentration of the isotope in different body con¬ 
stituents conclusions could be drawn regarding the 
chemical changes undergone in by the substance 
into whose structure the isotope in question had been 
Incorporated. 

Thus with deuterium as a “tracer," it was shown that 
the fats of the depots are not inert storage materials 
but that “the fatty acids of the depot fat are to be 
regarded aS being constantly transported, in the iform 
of fats or phosp^tides, to and from the organs, where 
fatty acids are temporarily liberated by rnptni^ of 
eerter linkages. When fat is absorbed, the addk of 
dietary origin merge with those from the doped;, 
thereby forming a mixture indistingaishable^ i^ 
ongin. t^art of tlm bbntnted acids are 
otheiv, whole new ones a^ steadily 
densktioa of smeU moieties M 
Stances* " Some ot 
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mcofii of it Testers ester linkafoa to tegeseraie fat, 
^hieh is transported bade to the depots. All these 
eOEOptex reactions are so balanced that the total 
amount and structure of the fat mixture in depot, 
blood and organs remain constant.” 

The metabolism of phospholipids deserves a fuller 
treatment than they are given in this book, especially 
as we are indebted to isotope studies for nearly all the 
new and important information on this difficult sub¬ 
ject. There is only a cursory sketch of the intensely 
rapid processes in which the phospholipids are frag¬ 
mented into their fatty acid, phosphate and choline 
or ethanolamine couvponenta and as rapidly resyn- 
tbesiaed* 

Essentially the same general picture was obtained 
of protein metabolism. Here Nja was the tracer most 
commonly used. It was demonstrated that amino acids 
are continually and rapidly being deaminized and re- 
aminated. Free ammonia fe extensively used for re- 
ainination. The i>eptide bonds of the protein chains 
are similarly continually being broken and reformed. 
Synthesis of amino acids and protein occurs both when 
these are abundantly supplied in the diet and when 
the animal is made to lose weight through inadequate 
nitrogen in the diet. 

It has been argued by die-hard adherents of the 
older theory that only the ao-called ^‘reserve” or **fixed” 
proteins undergo this rapid disintegration and re-syn¬ 
thesis. Against this argument it was shown that pro¬ 
teins with specific functions, specific antibody proteins, 
for example, undergo the same rapid synthesis and 
disintegration as the average immunologically inert 
serum proteins. Recently it was proved that extensive 
and rapid resynthesis of protein is continually in prog- 
resB even in the fasting animal. This and other evi- 
denoe has deetiwyed the last vestiges of support of 
Folin’s theory of ‘‘endogenoxis” and "exogenous” pro- 
tem metabolism^ 

The important contributioa of these studies with iso¬ 
topes is that they provided direct and incontrovertible 
evidence for the concept of the organism as a dynamic 
^eady state in which, for the time being at any rate, 
there is little utility in attempting to distinguish be- 
tw#a the chemical changes in the structure of the 
engine and ite fuel. Struatural substance and fuel 
atdMttanea are eontinuidly intere on a large 

und Very 

it ii SL disservice, however^ to the olaasioal pre-isotope 
ix^hods of p%slQlb^^ to overlook, as 

tmmy ^rkets vHth Isotopes and others do, that this 

animal body 

^ a Wide variety of sup- 

for the 
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information gained regarding the formation of a 
variety of amino acids from each other and of urea 
and creatine. The isotope studies, in most instances, 
provided only corroborative evidence of facte which 
had already been firmly established and in more detail 
by other methods. 

In fact, isotope studies have yielded little evidence 
regarding mechanism. In the two cases they have 
thrown light on mechanism, the formation of creatine 
and the transfer of methionine sulfur to form cystine, 
the same facts were established by direct evidence and 
in more detail, independently and contemporaneously 
by non-isotope methods. The latter methods also lo¬ 
cated the organs in which these changes occur. 

The conclusions regarding the dynamic state of body 
Oimstituents are stated in this b^>ok lucidly and elo¬ 
quently. These ideas are so important that we must 
regret the book is too short mainly because it is a one¬ 
sided account even of the isotope evidence. A broader 
treatment including earlier non-isotope studies would 
have shown, on the one hand, more clearly the power 
of the new tool the physiological chemist has acquired 
in his use of isotoi)es and, on the other, the great 
utility and wide range of the concept of tlie organism 
as a dynamic steady state. In contrast to the meclian- 
ical nineteenth century concept it has replaced, the 
new concept is biological. It explains, without strain, 
the inter-relation between the metabolism of carbohy¬ 
drate, phosphate and protein, the regeneration of 
plasma protem, certain aspects of the formation and 
disappearance of antibodies from the blood, the oixung- 
ing size of organs and muscles in different dietary 
states. The new concept has given us a view of the 
organism as a chemical system in which protein, fat, 
carbohydrate, minerals, vitamins and water are con¬ 
tinually and rapidly interacting and yet maintain "la 
fixite du milieu int^rieur” which is "la condition de la 
vie libre.” Our former obscure wonder is replaced by 
a greater and informed humility and even greater ad¬ 
miration of the marvelous coordination of the com¬ 
plex chemical mechanisms by which living matter sus- 
taina itself. 

Hkn»x Borsook 

OALifOKMiA Institute of Technox-ogv 

MODERN PHYSICS 

Introduction to Mod^trn Physics. By F. K. Rioht- 
HVIBii and E. H. Kennard. Third edition, xv 4- 723 
pp. 234 figures. New York and liondon: MoGraw- 
Book Company. 1942. $5.00. 

Tirk late Professor Richtmyer’s deservedly popular 
text on modem physics needs no introduction to the 
rea^i^ public. The progress of modem physics has 
been ^ tapid during the fifteen years since the first 
editioti published, however, that frequent revi- 
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Btona of a book of this character bare been zicceasazy 
in order to keep it up-to-date. Thus a second edition 
was issued in 1934, and now a thoroughly revised 
third edition has been prepared by Professor Richt- 
myer’s colleague, Professor Kennard, with the assis¬ 
tance of several of his associates on the Cornell Uni¬ 
versity faculty. 

The large amount of new material which had to be 
included if the text was to live up to its title, raised 
the difficult question of what to leave out. This mat¬ 
ter has been admirably handled by Professor Kennard 
on the general principle that those topics in classical 
physics which are adequately treated in available gen¬ 
eral texts might well be skeletonized to the parts es¬ 
sential for future reference or omitted entirely. Thus 
the historical introduction has been abbreviated from 
77 pages in the first edition to 50 pages, and the chap¬ 
ter on electromagnetism has been confined to those 
topics which are requisite for the subsequent develop¬ 
ments and which are not usually contained in general 
texts. A short chapter on relativity has been added, 
but the greater part of the book is devoted to quantum 
phenomena, their description and their explanation. 
The chapter on x-rays has been completely revised, 


that on nuclear phenomena greatly extended, and a 
new chapter on cosmic-rays has been added. 

In spite of these extensive revisions the oharaeter 
of the book has remained true to the standards set 
by Professor Richtmyer in the original edition. No 
attempt is made to give a logically complete develop¬ 
ment of modem theoretical physics. Rather the read¬ 
er’s attention is focussed on the phenomena of modern 
physics and on the understanding of modern concepts. 
Simple derivations of theory—often only for special 
cases—are given, but all complicated analyses are 
omitted. In this way the reader is led rapidly to the 
forefront of modern physics without having his atten¬ 
tion distracted by mathematical details, which his 
awakened interest may lead him to fill in at a later 
time. 

The book is designed as a textbook rather than as 
a treatise or a roferertee work. The large number of 
diagrams and photographic reproductions and the ex¬ 
cellent printing add greatly to its usefulness. It is 
safe to predict that this revision will be welcomed 
with the same enthusiasm which greeted the earlier 
editions. 

Lkiqh Page 


SPECIAL ARTICLES 


DEMONSTRATING THE PRESENCE OF 
SULFONAMIDES IN THE TISSUES' 

A PREVIOUS communication^ reported the develop¬ 
ment of new vehicles (penetrasols) which increased 
the penetration of a large variety of substances 
through grossly intact skin (for example, protein 
allergens, iron, mercury, bismuth and the sulfon¬ 
amides). One of the methods used to demonstrate 
the penetration of sulfonamides into and through the 
skin was excision of the area of inunction and the use 
of a newly developed histochemical technique, which 
produces a color reaction with sulfonamide in the tis¬ 
sues, We herewith report the details of this new 
method, since we believe that it may find many gen¬ 
eral applications. 

I. Anesthesia and Excision 

Before excising the skin, general ether anesthesia 
was used in the guinea pigs; and local procain anes¬ 
thesia in the human subjects. In the latter, the pro¬ 
cain solution was injected around and well away from 
the site of the sulfonamide inunction and eventual 
biopsy. This is an indispensable precaution, as the 
presence of injected procain solution, or even fluid 
alone, could produce erroneous results. The line of 

1 This research was made possible by a f^ant from the 
Wallace Laboratories, Ine,, New Brunswick, N. J. 

«Herrmann, Sulzberger and Baer, Soienge, 96; 451, 
1942. 


excision was made outside and at considerable distance 
from the site of inunction, in order to avoid displace¬ 
ment of the inunction-material with the scalpel. 

II. Fixation 

The usual liquid fixatives can not be employed, as 
the sulfonamides might be washed out or displaced by 
the liquid. Dry formaldehyde gaa was therefore 
chosen as the fixative. Paraformaldehyde (triory- 
methylene) powder is spread over the floors of small 
glass beakers. These beakers are roofed either with a 
piece of gauze fixed by a rubber band or by a small 
glass lattice. The biopsy specimens are spread flatly 
on these sieves. The small beakers ore then placed 
in a larger glass jar, the floor of which has also been 
covered with a layer of paraformaldehyde powder. 
The top of the jar is closed with a well-fitting glass 
cover. The large jar containing the smaller beakers 
is kept tightly closed throughout the period of fixation 
by means of several windings of adhesive tape around 
the line of closure. (The layer of paraformaldehyde 
powder on the floor of the small beakers and of the 
larger jar should be about 1 oc in depth.) 

At room temperature, fixation takes place in two to 
twenty-four hours, depending on the size and thude- 
ness of the specimens. 

Miorotome cutting is best carried put iminediatdy 
after fixation; but we bave> on occaaion, stained 
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good sectioiui iu» long as ten to fourteen days after 
fixation, despite some visible shrinkage and discolora¬ 
tion of the gross specimen. 

Ill, CUTTIKO 

Frozen sections of 10 ft to 20 p (average 16 it) are 
cut with care to prevent the microtome knife from 
displacing the sulfonamide. The specimen should be 
kept in such a position on the freezing table that the 
epidermal surface is never directed toward the knife, 
but always toward the operator. (The tendency of 
the thin epidermis of animal skin to separate as a 
thin lamella before the cutting knife can be overcome 
by placing the specimen sagittally, at an angle of 90 
degrees to the edge of the knife.) 

IV. Chemical Reagents and Process 

After trial of many standard reagents and solutions 
for demonstrating sulfonamides, we found that for 
our purposes the most suitable reagent and solution 
was Ehrlich’s reagent, i.c., p-dimethylaminobenzalde- 
hydo, as used by A. E. A. Werner® and others for 
quantitative analyses of sulfonamides in biologic 
fluids. The optimal reactions were obtained with the 
following solution; 


F-dimethylaminobonzaldehyde . 1.0 g (grams) 

Absolute alcohol .-. 96.0 cc 

Concentrated HCl . 6.0 cc 


The aldehyde must be as pure as obtainable, with 
little color or, at nujst, a light buff shade. Freshly 
prepared solutions are best, but a solution not over 
two or three weeks old may suffice, if it has been kept 
in ground-glass-stoppered, amber-oolored flasks. 

The frozen sections, obtained in the manner de¬ 
scribed, are placed directly on a clean slide, by means 
of a dry camers-hair brush. Two drops of the above 
p-dixnethylaminobenzaldehydc solution are dropped 
on the section. After three to five minutes, one to 
two drops of absolute alcohol containing 5 per cent, 
concentrated HCI are added. From this point on the 
procedure must be carried out as quickly as possible. 
The sections are dried by careful absorption of excess 
fluid with small pieces of filter paper or before a 
slowly rotating fan or both* (Warming is not advis¬ 
able.) When dry, the sections are covered with a 
high concentration of dammar resin in xylene, as fol¬ 


lows: 

Dammar resin . 10.0 g 

Xylene..... 10.0 g 


The cover slip is then superimposed* Air bubbles 
under liie cover slip must be removed; then the edges 
are sealed with liquid paraffin melting at 56^ C. 

^ A. Sh A. Wetner, Lancet, 136: 18, 1989. 


This method demonstrates the sulfonamide in the 
tieenies as a colored precipitate, ranging from lemon- 
yellow to orange, depending on the concentration of 
the drug. 

This colored reaction-product bleaches out, particu¬ 
larly rapidly in the presence of air. Even with all 
precautions to expel air bubbles, with the thick dam¬ 
mar resin employed and with the paraffin sealing of 
the edges, microscopic examinations and micropboto- 
graphs should be made as curly as posible, and never 
more than three to four hours after the reaction has 
occurred. 

V. Controls 

Several controls are indicated in order to make sure 
that the yellow to orange color is actually due to a 
chemical reaction between the sulfonamides and the 
reagent, and not due to artefacts or to the presence 
of preformed yellowish or orange material. These 
controls include: 

(1) Examination of sections of tissue which has been 
exposed to sulfonamide, using all the procedures outlined, 
with the exception of the treatment with the p'dimethyl- 
aminobenzaldohyde solution. 

(2) Examination of sections of tissue which has not 
received sulfonamide inunction and which is known to he 
free of sulfonamide; or, in the case of systemic adminis¬ 
tration of the drug, of tissue from the corresponding 
organ of an individual who has not rocoivod the drug. 
These sections are, of course, to be processed and treated 
in exactly the same way as the specimen being investi¬ 
gated for presence of sulfonamides, including treatment 
with the solution of p dimetbylaminobenzaldchyde. 

Comparative examination of these control sectiona 
and the section being investigated will reveal the 
presence or absence of (a) preformed colored mate¬ 
rial and (b) materia 1 other than sulfonamide which 
might give similarly colored reaction-products with 
p-dimethylaminobenzaldehyde (primary aromatic 
amines, urobilinogen, urea, etc.). 

Our studies indicate that the method just described 
will bo of value in defining the presence, route and 
localization of sulfonamides in many different tissues 
(for example, skin, urethra, other mucous membranes, 
tonsils, bone marrow, etc.); but is not likely to be 
useftd in tissues such as those of the liver, gall blad¬ 
der, etc. Of course, the localization of the colored 
material and the intensity of the color can be ex¬ 
pected to give only indications of quantity and site, 
rather than absolute values. 

Nevertheless, employing this method in our studies 
of percutaneous absorption of locally applied sulfon¬ 
amides in various i>cnetrasol-type vehicles, we have 
been able to demonstrate that certain of these vehicles 
favor the concentration of the drug in homy and 
foUienlar structures, while others permit penetration 
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and more or less equal distribution tbrougk all the 
outaneous tissues. Details of these stikdies on difEer- 
ent types of skin-penetrating vehicles, as well as 
further discussion of the histochemical method itself, 
will be published shortly/ 

Gboboe: M. MaoKics 
Fkanz Herrmann 
RudoI/F L. Baer 
Marion B, Sulzberger 

Skin and Cancer Unit, 

New York Post-Graduate School 
AND Hospital, 

Columbia Universitt 

ETHER AND METABOLISM IN THE C£RE-> 
BRAL CORTEXi 

JowKTT and Quastel* have concluded that anesthetic 
concentrations of ether do not inhibit by more than 
the experimental error the respiration of the gray 
matter of the cerebral cortex of the rat or guinea pig. 
That another metabolic process might be affected by 
ether was suggested by an observation made on slices 


or without ethyl ether dissolved eom^entratiOnh iii> 
to 40 mg per cc was added to each vessel through tbc 
venting plug by means of a syringe fitted with a long 
needle, to make a final concentration of up to 9 mg 
per cc. Third, oxygen uptake wate followed for from 
two to six hours more. The details of the manometric 
technique were as reported elsewhere* except that the 
shaker speed was 80 cycles per minute. Fouifth, 
metabolism was stopped by tipping in HCl solution 
, from the side arm, and the concentration of ether in 
the medium was estimated manometrically with a tem-^ 
perature change of 1,5^ by the method of Jowett.*** 
Fifth, the lactic acid that accumulated in each vessel 
was determined by the metlmd of Barker and Sura- 
merson/ In the control vessels the lactic acid content 
was higher at the end of the experiment than at the 
end of the first 45 minutes. 

Data for 15 cats and the standard errors of the 
means are given in Table 1, in four groups according 
to ether concentration. In the first group the concen¬ 
tration was such that it would not produce uneon- 


TABU2 1 

EvrccT OF Ethbr on the Oxtgbn Uptake and I^ctic Acid Outpitt by Blicrs of Cbbebral Oortex or the Cat in Rinoeb- 

PansriiATE-GLUCosE Medium 


Kther concentration 




Oxygen uptake 



Extra lactic add 

RanRo 

Mean 



Iflt hour 


2nd hour 


3rd hour 


output 

m£ 

mg 

Mx 

1000 

g.* 

Per cent, 
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Per cent, 
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Per cent, 
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mg/g/hr 

cc 

cc 

0. 

control 

0 . 

control 

0 . 

control 

0 . 

0026-0.4 

0.2 

2.7 
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96 t 2.09 

3 

90 ±6.46 
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of cerebral cortex from cats under ether anesthesia.® 
Measured in phospiiate medium, the lactic acid output 
was greater in slices from these animals than from 
controls. The present repfirt is concerned with the 
effect of ether applied in vitro on the oxygen uptake 
and lactic acid output by cat cerebral cortex slices. 

The procedure was as follows. First, the oxygen 
uptake in Ringer-phosphate-glucose medium in six 
vessels with oxygen in the gas phase, was observed 
for 45 minutes. Second, a quantity of medium with 

* MacKey HerrmEinii, Baer and SulEberger, Jour. Clin^ 
and Lah. Med., 1943 (in press). 

1 Aided by a grant from the Milton Fond Of Harvard 
University to Henry K. Beecher. 

“ M. Jowett and J. H. Quastel, Bioohem* Jour.j 31: 
1101, 1937. 

* H. K. Beech^ and F. N. Oralg, Jowr. Biol. 

148: 383, 1048, 


sciousness if present in the blood.^ In the second 
group the ether concentration would produce full 
anesthesia. The higher conoentra iions would be lethal. 
Oxygen uptake is recorded os a percentage of the 
ihitml rate for each vessel corrected for any change 
in rate with time in the control vessel, to which an 
addition of medium without ether had been made. 
Lactic acid is reported as the difference betwem the 
amounts in the vessel containing other and in the 
eohtrol vessel, divided by the number of hours 0^ 
exposure to ether. 

^ F. K. Craig and H. K, Beecher, 

6: IW, 1948. 

fM. Jowett, Biaehefn. /wr., 91; IW, 1987. 

« 8^ B. Barker and W. H. SuiaiiMssn^ 

, 138 ?,- 886 , 1941 * , . '■ 





obft^raition that ether in sab-lethal eoncentra- 
tiooB bad no effect on oxygen uptake eonfirma the 
reaulte of Jowtt and QuasteL With regard to the 
hjpotihesis that ether acts as an anesthetic agent be¬ 
cause of an inhibitory influence on oxidations in the 
central nervous sysiem^ the evidence from the rat, 
guinea pig and cat is considered strongly negative. 

With even the lowest concentrations of ether there 
was a small but signiflcant increase in lactic acid 
output. This appeared to be a unitary phenomenon, 
for, as the concentration of ether was raised, the extra 
lactic acid did not change appreciably until a deflnite 
inhibition of oxygen uptake occurred. The increase 
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in liMitic adid output by low concentrations of ether 
was small compared with that produced by cation im¬ 
balance®*® and by various dyes.^® Since it appears 
with concentrations found in blood during light as 
well as deep anesthesia, the effect may be of interest 
in theoretical considerations of the mechanism of 
action of ether in anesthesia. 

Francis N. Craig“ 
Akxsthesia Laboratort or the 
Harvard Medical School, 

Massachobetts General Hospital, 

Boston, Mass. 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


LARGE-SCALE PRODUCTION OF 
PENICILLIN! 

Larqb-boale production of penicillin is hampered 
by the necessity of: (1) providing a surface area 
exposed to the air of approximately 500 sq cm per 
liter of culture medium and of (2) growing tbe organ¬ 
ism, PenieilUum noiatumy for 5 to 8 days under such 
conditions. Consequently, the production of large 
quantities of penicillin requires the use of a large 
number of culture vessels over a period of tinm. The 
idea occurred to the author Uiat the fungus might 
grow well and produce penicillin continuously in a 
constant flow of medium trickling over a column of 
wood shavings in a setup similar to that commonly 
employed in the “quick" or “generatori^ process for 
the production of vinegar from wine or cider by the 
acetic acid bacteria. In the acetic acid generators a 
rdatively large surface area per unit of volume is 
exposed to freely circulating air and medium with the 
result that tlie acid is produced rapidly and in quan¬ 
tity. The following experiments were designed on a 
laboratory scale to determine the feasibility of pro¬ 
ducing penicillin under conrliiions similar to those 
provdUng in vinegar generators. 

The experimental apparatus consists of a glass tube 
4 feet long aiid 2 inches in diameter containing a 
8-foQt wtumn of wood shavings supported on a 4-inch 
of larger pieees of wood. In the original appa¬ 
ratus a stream of air was circulated upward through 
tbe eobounnr but as the shavings were rather flne, the 
brgiuiieni tended in tune to block tbe upward passage 
of air as well as tiie downward flow of medium. It 
wag foundf however, that this can be prevented by the 
ttae of shavings and a looser packing of the ool- 
ttbm; downward floV of air also proved aatisfac- 

arraJc^iUant, the top of the tube is 
: the FWA Biwsarch Fund, Stanford 


closed with a two-holed rubber stopper carrying: (1) 
a glass tube for the entrance of air filtered through a 
column of sterilised cotton and (2) a thick-walled 
capillary tube drawn out to a fine point for the deliv¬ 
ery of the culture medium. From a large flask sup¬ 
ported above the column, the fresh medium flows 
through a siphon connected to the capillary tube, 
which delivers it drop by drop on top of the column 
of wood shavings. The rate of flow is controlled by 
the diameter of the capillary tip and also by a pinch- 
cock on the rubber tubing connecting the capillary 
tube to the reservoir of medium. The bottom of the 
glass column is closed with u onc-holed rubber stopper 
fitted with a glass exit tul>e which allows the escape 
of air as well as of medium. This exit tube is con¬ 
nected by means of a piece of rubber tubing to a 
collecting flask equipped with a two-holed rubber 
stopper through which passes: (1) a tube for the 
liquid and nir to enter the flask and (2) an air exit 
tube connected to the suction line. Medium, rubber 
tubing and collecting flasks are sterilized in the auU>- 
clave and fitted aseptically to the appropriate tubes 
of the culture apparatus. The latter, packed with 
wood Bhavings and with stoppers in jdace, is sterili»ed 
by allowing steam to flow through it for two hours. 

Three culture columns as described above are now 
in operation. One of these columns consists of two 
such tubes in scries and is used to determine the effect 
of doubling the length of the culture column. AH 
studiee were carried out in a 26° C. constant tempera¬ 
ture room. 

After the columns are stexilixed and the medium 
reserrinv and collecting vessels attached thereto, the 
shavidgs are well wetted with culture medium and 

« A. Ashford and K. 0. Dtxon, 29: 

157, X«B6. 

VF* Dickens and Q. B. Oreville, Bioehem. Jour,, 29 r 
146 ^ 1035 . 

Jour,, 80: 1233, 1936. 

u jpressedt address, Department of Physiology, New 
Tofk Ulilvei^y of Medicine. 



70 


8CJSNCE 


Vot. ^8, NO. 2««8 


inoculated with a spore suspension of P. notatum.^ 
Caapdc-Dox medium (Florey et al.®) containing 4 per 
cent, glucose and 0.1 per cent. Difeo yeast extract was 
employed. A continuous flow of the medium is started 
24 hours after the inoculation and growth of the fun¬ 
gus usually becomes well established by the 5tli day. 
In one of the columns the medium was allowed to col¬ 
lect and was drained ofl! daily instead of continuously. 
In this case there was a marked inhibition of growth^ 
even with vigorous aeration. This column was, there¬ 
fore, converted after several days to continuous flow 
arrangement. Ordinary surface cultures of P. nota- 
turn in the same medium served as controls for com¬ 
parative purposes on the amount of penicillin pro- 
ducked. 

The rate of flow of medium has been varied from 
400 to 1,000 ml daily and the sugar content from 1 to 
4 per cent, with little influence on penicillin titer. 
After growth is well established, yeast extract does 
not appear to be essential for penicillin production, 
but a 4 per cent, concentration of sugar may be of 
some value inasmuch as all but a fraction of a ingm 
of sugar per ml is utilized during the flow of the 
medium through the growth column. 

One column has been in satisfactory operation and 
free from bacterial contamination for 15 days. The 
rate of flow of the medium through this column has 
varied from 600 to 800 ml daily and the effluent has 
had a pH of 7.0-7.3. Serial dilutions in broth of the 
penicillin-containing effluent were inoculated with 
Staphylocoeem aureus. Growth in the various dilu¬ 
tions following 20 hours incubation at 37° C. was 
compared with that of a control culture of S. aureus 
and with serial dilutions tests on ordinary surface cul¬ 
tures of P. noiatum. Typical results are presented in 
Table 1. 

TABLE 1 

Pkmcillin Titer in Constant Flow and Ordinart Cultcubs 
OF Penioillium notatum 


Fluid 

Arc of 
culture 

In days 

Dilutions 


from 

1-10 3-20 1-40 3-80 

1-160 

Constant 

5 

- - t 

+ 

flow 

10 


+ 

apparatus 

15 

_ t 

+ 

Ordinary 

0 

— „ - _ 

+ 

culture, 

muxiroum 




titer 





-no growth, t slight growth, + full growth of 8, aureus. 

It is apparent that the penicillin titer of the effluent 
from the constant flow apparatus approaches that ob- 

» The culture of P, notaiunif from the original Fleming 
strain, was provided through the courtesy of the Cutter 
Ijaboratories, Berkeley, Calif, 

» E. P. Abraham, E. Chain, C, M. Fletcher, H, I). Card* 
nor, N. G. Wheatley, M. A. Jennings and H. W. Florey. 
Lanoei.UU 177-88, 1941. 


served with the fluid from ordinary surface cultures 
of P. notatum. Only one strain of P. notaium and 
one medium has been thoroughly tested thus 
Higher titers might well be obtained with other strains 
of the fungus or in other media. In incomplete studies 
the substitution of corn steep liquor in place of yeast 
extract more than doubled the amounts of penicillin 
produced. The constant flow method appears to have 
the advantage that once growth of the organism is 
well established, penicillin is produced continuously 
and a large volume of penicillin-containing liquid can 
be obtained with a minimum of equipment in a short 
period of time. 

Doubling the length of column by connecting two 
tubes in series appears to increase the penicillin con¬ 
centration in the effluent to a slight extent. Some 
difficulty was experienced in obtaining satisfactory 
growth in the second column due to the rapid deple¬ 
tion of the culture medium. Therefore, the influence 
of an increased rate of flow of a more concentrated 
medium was tested, but bacterial contamination was 
encountered before entirely conclusive results could 
be obtained. 

Further studies on factors influencing the produc¬ 
tion of penicillin in a flow of medium continuously 
trickling in a thin stream over the fungus growing on 
a column of shavings are in progress. The preven¬ 
tion of bacterial contamination appears to be the most 
difficult, but- not insurmountable, obstacle to the pro¬ 
duction of penicillin on a large scale. The apparatus 
employed in this study may also prove satisfactory 
for the growth of other aerobic organisms producing 
antibiotic agents. The results of those preliminary 
studies suggest that a fairly high penicillin titer can 
be obtained under the conditions described and that 
penicillin may be produced rapidly and in large quan¬ 
tities in acetic acid generators. 

C. E. Clifton 

Depaetmknt of Bacteriolooy, 

Stanford Univkrsity 
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ORGANIZATION OF AMERICAN SCIENTISTS 

FOR THE WAR' 

By Dr. KARL T. COMPTON 

PRESIDENT, MABBACHUSKTTS INSTITUTE OF TECHNOLOGY 


Introduction 

In ordinary times any American scientist would 
deem it a distinguished honor to be nominated as the 
Pil^iin Trust lecturer. In those extraordinary times 
the significance of this lectureship is enhanced by the 
fact that American and British scientists are working 
hand in hand, not only to advance science as an im¬ 
portant aspect of man's culture, but now especially as 
a powerful tool for the preservation of our oppor¬ 
tunities for continued life, liberty and pursuit of hap¬ 
piness. Consequently, when Sir Henry Tizard trans¬ 
mitted your invitation for me to deliver this lecture I 
Accepted the invitation with profound appreciation 
and humility. 

There were also two personal aspects of this invita- 
Um which aroused in me a sentimental reaction. The 

x flBlgiliki Trust Leotnrej^ under the auspices of the 
Hoyid: BcMd^ty of LondDn, London, May 20, 1948. 


establishment uf the Pilgrim Trust lectures was an¬ 
nounced to the Royal Society by your late colleague, 
Sir William Bragg, in his presidential address at the 
anniversary meeting of the society in 1937. Not only 
has Sir William Bragg, together with his distinguished 
son, been an inspiration to my generation of Amer¬ 
ican physicists, but it happens that he delivered the 
address at the graduation exercises of the Massachu¬ 
setts Institute of Technology on the occasion of my 
inauguration as president of that institution in 1930. 
I recall very vividly his remarks on that occasion and 
my feeling that his presence was an inspiration to me 
at that time when, with considerable trepidation and 
regret I moved from the research laboratory into an 
administrative ofi[ioe. 

In that address Sir William traced the development 
of modem institutions for technical instruction and 
draw his illuBtrationB from the lives and wo:dc 
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Count Rumford, Thomas Bernard and Hiohael Fara¬ 
day- Permit me to read several excerpts from Sir 
William’s address. 

A school of technology is an expression of tho wish to 
gatlier together the growling knowledge of nature, of 
natural materials and laws, and to make that knowledge 
of service to mankind.. . . Where and when did this move¬ 
ment begin f 

It is not of great antiquity. Perhaps the seventeenth 
century includes its first recognizable appearance, marked 
by the new-found delight in careful ex|>crimeiital exami¬ 
nation of the world. The Royal Society of London was 
founded in the troubled times of conflict between King 
and Parliament: where wc read the iievrount of the early 
proceedings of the society wc are remindtHl of boys let 
out of HcluKd, running quickly to brook and hedgerow’ to 
examine the extraordinarily interostmg things to be found 
there at every turn. A very important account of the 
methods of ventilating mines in Belgium comes next to 
the careful description of some animal monstrosity such 
as a calf with more than the proper allowance of heads 
or legs. The professor of astronomy at Oxford writes on 
the use of incubators in Egypt. Early discussions on tide 
prediction, then a very important matter because the old 
harbors did not easily accommodate tlie large boats 
wanted fur the American trade, lie side by side with a 
disquisition on a remarkable set of teeth and pertinent 
reference's to the properties of sugar. The hodge-podge is 
readily understandable. The infant was beginning to 
notice and ask questions. . . . We can well be amused at all 
this, remembering that the infant has now become a very 
sturdy youth: and that the proceedings of th^jse curly 
follows of th(! Royal Society were only the first results 
of the new regard for natural knowledge. 

Sir William then proceeded in inont interesting 
fashion to sketch the significant facts in the life, ^vork 
and social viewpoint of Count Rumford and Thtiiuas 
Bernard, and pointed out that tlie wealth of Bernard 
and the stimulation given by Benjamin Thompson, 
both of them men who spent tlieir curly live4i within 
a few miles of my home in Massachusetts, led to the 
establishment of your Royal Institution. 

Then, after drawing lessons from the life of Michael 
Faraday, Sir William concluded with these words. 

Science was not merely a collection of inventious to be 
applied by the rich for tlio comfort of the poor. It was 
a gloriouB ))iirposo to be shored by all mankind. Wc; must 
try to understand the world in which we live, for our oyvn 
enjoyment, for the trainitig of oxir minds, for the enrich¬ 
ment of our souls' contemplation, for the means whereby 
wc may help each other. 

It is in this spirit that wo may try to do our work. It 
is true of course that we must work for ourselves; in¬ 
structors have to earn their living and students must como 
to learn how to earn theirs. As the world is made it must 
be so, but also the world is so made that the vision of its 
wonder and of the delight of mutual service and the 
happy task of exploring the one to help us in achieving; 


3ie earth. 

As we think of the noble ideals which Count Bum- 
ford, Thomas Bernard and Michael Faraday held for 
science as that which ^^oan light our lives for us as the 
sunshine lights the earth/’ it ia a grim and discourag¬ 
ing contrast to see the scientists of the world engaged 
to-day in developing new instrumentalities for de¬ 
struction or other instruinentalitiea for protection 
against the destruction which would be wrought upon 
us by the engines of war of our enemies. The fact 
that this is so is a grim reminder that our skill in 
stateinatiship and our art and ethics of Christian liv¬ 
ing have not kept pace w’itb our ideals. We have no 
alteniativc now but to apply our knowledge of science 
in every aspect to serve us in our struggle for survival 
and to preserve for us that opportunity for W'hich our 
race has struggled throughout the centuricfr—the op¬ 
portunity to live and work in peace and freedom. 

As the second personal note, let me lay claim to sci¬ 
entific kinship with your body as one who might be 
called a scientific grandchild of another one of your 
late leaders, Sir Joseph Thomson. We in America 
affectionately called him “J.J^/’ as I understand you 
also did in England, and we look upon him as the 
progenitor of that tribe of physicists who interested 
theinselves in the conduction of electricity through 
gases. .Taking him as the founder of that tribe, one 
of the second generation, your Sir Owen Richardaon, 
was my guide and inspiration during my graduate 
student years at Princeton University. For his sake 
I am sorry that I did not turn out to be a more pro¬ 
ductive pupil, but the interests and satisfactions I 
have had in the field of research I owe more to him 
than to any other man. 

As you know, we in America have two principal sci¬ 
entific societies which are broadly representative of 
all the fields of Bcienp(3 and which are rather parallel 
to two of your principal scientific bodies, the Royal 
Society of London and the British Association for 
Advancement of Science. 

Dr. Frank B. Jewett, president of our National 
Academy of Sciences, has asked mo to deliver his per¬ 
sonal message to the president of the Royal Society 
of London, Sir Henry Dale, and in addition he re¬ 
quested me to express to you the admiration wh|ch is 
felt by the members of the National Academy of Sci¬ 
ences for the magnificent manner in which the sden* 
tists of Great Britain have ihrovm ttie whole 
of their energies and abilities to master the innum^ 
aWe technieai problems arising in this w'at. Kh 
wanted me to assure you that in so fkr as ^ 

likewiae, we in America are mahix)^ a 
handle our isimSar prbbl^e imd 
p^ent' the' 



8C1EN0X 


73 


38,134B 

Dr. l^Bh. BowiAim, last month elected president of 
the Anierioan Afteocietion for the Advancement of 
Science, also gave me a message of greeting to British 
scientists from which 1 quote as follows: 

Now that the war has aclvaaced to tlie stage at which 
we begin to tnJk of post-war plana, we feel more than evei* 
the need for eoHahoration between Great Britain and the 
TJnUed Btatea. While there is no such thing as an Anglo- 
American bloc in world politics thero is such a thing ns 
close comradeship in the dgbt for principles. This com¬ 
radeship we feel whenover we deal with the leaders of 
Britain and whatever the field of interest. 

I venture to predict that, whatever difficulties may arise, 
wo shall find that comradeship and agreement upon prin 
cipUvs will ever mark rmr future relations. This belief is 
bused upon our widely recognized common rosponsibility 
for the peace and safety of mankiitd in the years after 
the war. If England is being changed by the war the 
United States is changing just as rapidly. Once our 
President was able to report on *' the state of the Union, ’ ’ 
as our Constitution provides, almost without tonchixig on 
foreign affairs. Two world wars have changed both ti»c 
tenor and the scope of such messages. Tho state of tie* 
Union now includes tho state of the world. 

This conception of the state of the Union lays, new 
obligations upon us all. The scientist can no longer 
report on the state of tho sciences. He must report on 
the impact of science upon society. Ho must make use of 
the qualities of mind that science fosters in dealing 
rationally with the terrible waste in vital resources that 
war imposes upon the human species. We may hope that 
the day will soon come when every mature man and 
woman will feel himself responsible for the state of vhe 
Union and act responsibly in that sector of our common 
life committed to his care, no matter how small the sector 
may be, np matter bow humble. 

We say these things while recalling again how great im 
Inheritance they ropresent from the unfolding political 
Ufe of Qroat Britain. No one can speak of liberty and 
poUtieal responsibility and community enterprise without 
eobolng trntihs that were discovered by centuries of ex- 
parUnent and exqyeiience on the part of rulors and ruled 
in the English puUtical system. Thus, no matter where 
one starts in estinmting future problems and future ro- 
s|K>ii«ibilit&eSj one ends by recognizing the special bond 
between America and Britain^ by acknowledging the rich 
inherltonee that boa been responsible for so many strong 
mements In American life, aj^ by elevating the comrade- 
eJiip ^t we both fed and need. 

Ajnd nbw J eome to the aubjeet of my address. I 
ehbBeA tb apeak on a subject pertinent to tlie 
to de^eribe to you the manner in which Americ^un 
Boi^Uste h^ve^ thoir contribution to 

7^ Whioh boa inobiUaed your etforts. In 

4 I shall be within the spirit, if 

these lec- 
''todtdm would associate 
. our common 


task fight now is to direct our scientific resources for 
victory- 

In these days, w^hen numbers of scientists are cross¬ 
ing the Atlantic in both directions on special missions, 
a better understanding of each other^s organizations 
may be practically helpful. For I frankly confess 
sympathy w^ith one of your number who recently told 
me that he found the American organization of inter¬ 
related scientific groups a bit complicated. I can only 
draw cold comfort from tho fact that, complicated us 
it is, the scientific organization is far simpler than 
that of our govornmeniul departments and bureaus 
generally. But that is another stor3\ 

Peace-time Organization of Scientists lU 
THE United States 

Let me first give an over-all picture of the scientific 
and technical orguuizjitions of the United States as 
they exist in peace-time. After this brief review I 
shall pass to a discussion of the special scientific 
organizations for war, which is tho subject of more 
parti(5ular in I crest to us at this time. 

The scientitle and engineering work in the United 
States may be discussed under three categories: first, 
the agencies of the Federal Government, exclusive of 
the Armed Services; second, the agencies within the 
Armed Services; and third, the non-governinental 
agencies. 

Federal Burcaufi, The scientific services of the 
Federal Government in ]>eacc4ime are spread through 
about 4fi federal bureaus, of which 18 can be called 
primarily sciontiiic. Thoir operations involve only 
about half of one per cent, of the total peace-time 
federal budget, hut theii* work is of course absolutely 
essential to the national welfare in agriculture, manu¬ 
facture, commerce, health und safety. The personnel 
of all these bureaus operates under the Civil Service. 

From point, of view of size of personnel and budg¬ 
et, the scientilic services under the Department of 
Agriculture stand first in the list. Probably ibesc! sci¬ 
entific establislimenta, however, are not as well knowm 
ganerally as those of some of the other departments 
because their research work is quite lai'gely spread 
through a great number of agricultural experimental 
stations distributed throughout the various states of 
the union and operated cooperatively between the 
F^eral Government and the States. Most of the bu¬ 
reaus in Wasliington are primarily of an administra¬ 
tive character, but there are several which also con¬ 
duct centralized research, as, for example, the Bureau 
of Chemistry and Soils and the Pood and Drug Ad- 
miiiistration. Until recently the U. S. Weather Bu- 
isfeau operated under the Department of Agriculture, 
bat d few years ago it was transferred to the Depart- 
vpmt of Commerce, largely because the requiretaents 
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of air transportation had taken the lead in demand¬ 
ing more accurate and refined methods of weather 
forecasting than those which had served reasonably 
well in the past to provide for the needs of agri¬ 
culture. 

Many of you will probably recognize some of the 
more important of these'governmental scientific bu¬ 
reaus, as, for example, the National Bureau of Stand¬ 
ards under the Department of Commerce, the Geolog¬ 
ical Survey, the Bureau of Mines and the Bureau of 
Mineral Statistics and Economics under the Depart¬ 
ment of the Interior, and the National Institute of 
Health under the U. S. Public Health Service. 

Of particular interest because of its unique char¬ 
acter is the National Advisory Committee for Aero¬ 
nautics, which was established during the last war and 
which oi)erate8 three great research establishments. 
Until recently the work of the NACA was centered 
in the aerodynanneal resear<di program at Langley 
Field, Virginia. Several years ago there was added 
another aerodynamical research establishment named 
the ‘‘Ames Laboratory^' at Moffett Field, in Cali¬ 
fornia, Slid quite recently still another large research 
and development establishment for aircraft engines in 
Cleveland, Ohio, Also, under the NACA, there are 
currently some 80 research projects being carried on 
at universities under contract. This obviates unneces- 
wiry duplication of facilities in a government labora¬ 
tory and maintains a group of university scientists 
and engineers in close contact with the problems of 
aeronaut ical research. 

The administration of this organization is also 
unique among our federal scientific agencies in that 
its controlling body is a committee which serves with¬ 
out salary and has been composed of men of such high 
character and distinotiim as to render it completely 
free from political influence. This committee is pro¬ 
vided with representation from the most interested 
branches of the Army, Navy and governmental de¬ 
partments, but the chairman and the majority control 
reside in a body of citizen scientists appointed by tlie 
President who, in practice, has followed the recom¬ 
mendations of the chairman in appointments to fill 
vacancies. The present chairman of the NACA is 
Professor .1. C. Hunsaker, head of the departments 
of mechanical and aeronautical engineering at the 
Massachusetts Institute of Technology, and inciden¬ 
tally, while a very young man, the designer of the 
first American airplane to fly the Atlantic. 

Turning now to the United States Armed Services, 
I can best describe their research and development 
work as principally a cooperative effort between the 
services themselves and Amorioan industrial com¬ 
panies, with occasional participation from the re¬ 
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search laboratories of the technological and educa¬ 
tional institutions, 

Army, Each branch of the Army contains a tech¬ 
nical division under which operate laboratories or 
arsenals in which a certain amount of research and 
development work is carried on but whose activities 
consist for the most part of testing and proving new 
war materials or equipment. Thus the technical staffs 
in the various branches of the Army and Navy have 
the threefold duty of planning ami coordinating an 
extensive program of research and development car¬ 
ried on in the industrial laboratories, of organizing 
and conducting research programs in their own estab¬ 
lishments, and of carrying on the extensive operations 
of proving and testing which result in the acceptance 
of new devices and the drafting of specifications for 
production orders. 

Among the principal Army establishments in whicli 
such work is centered, I would mention particularly 
those falling under the Ordnance Department, the 
Signal Corps, the Chemical Warfare Service and the 
Army Air PVrees. The Ordnance Department oper¬ 
ates a great proving ground at Aberdeen, at which 
is centered most of the proving and testing of ord¬ 
nance and research on ballistics for arms of all types. 
In addition it operates five principal arsenals. The 
Watertown Arsenal is concerned principally with the 
manufacture of mounts for large caliber guns and is 
the principal center for research and technical service 
in the field of metallurgy. The Picatinny Arsenal is 
devoted to the testing of explosives and the design 
and operation of pilot plants as guides to the indus¬ 
trial producers. The Hock Island Arsenal carries on 
research and development in the field of oils and 
]uhric4ints. The Frankford Arsenal supplements the 
Aberdeen Proving Ground as a testing and a develop¬ 
ment center for small arms. The Tank Arsenal in 
Detroit is the center for the design and testing of 
tanks. 

In the Signal Corps the technical division is divided 
into three principal branches: the Ground Signal 
Brandi, the Electronics Branch and the Aircraft 
Itadio Branch. The research, development and test¬ 
ing work carried on under the Signal Corps is divided 
principally between the signal laboratories at Fort 
Monmouth, Camp Evans, Camp Coles, Batontown 
and Toms River. The Signal Corps also maintains 
a large cooperative establishment working with the 
Army Air Forces at its principal center^ Wrigbt 
Field. 

Until quite recently the research and development 
work of the Chemical Warfare Service was centered 
in its great Edgewood Arsenal, As the thfeat of 
came closer, however, a few years ago, and sined a 
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very large portion of the facilities at the Edgewood 
Arsenal are taken up by production, the Chemical 
Warfare Service cstablislied a subsidiary research 
laboratory and took over for this purpose the newly 
erected Chemical Blngineering Ijaboratory of the Mas¬ 
sachusetts Institute of Technology. 

Despite the great expansion of the Anuy Air 
Forces, this service has continued to concentrate its 
research, development and testing activities at its 
huge establishment at Wright Field in Ohio. There 
are of course many other centers at which extended 
service testing goes on, or at wliich new equipment 
is installed in aircraft, but Wright Field remains the 
headquarters for the research and development work 
of the Army Air Forces. 

The coordination among all these various technical 
services of the Army is maintained by two types of 
agency, Within each branch of the Army is a board 
which has general supervision over technical matters 
within that branch. Examples are the Coast Artillery 
Board and tlie Army Engineers Board. When a 
project has been approved by one of these boards 
it is next passed upon by the appropriate Technical 
Committee, composed of members of this branch of 
the service, and other branches which may be con¬ 
cerned with the project. If this technical committee 
also approves the project it goes as a recommenda¬ 
tion to the general stall which presumably issues the 
approprkte dir(Wjtive, 

Mention should be made also of the Army Medical 
Corps, within which a significant amount of research 
is conducted under the general supervision of the 
Surgeon General of the Arniy. 

Navy. The Naval Observatory and the Hydro¬ 
graphic Office, which are under the Chief of Naval 
Operations, have obvious functions in research and 
development work. The Marine Corps does some re¬ 
search, but naturally depends to a large extent on 
the Army and the various Bureaus of the Navy. AH 
the Bureaus of the Navy Department, Ships, Ord¬ 
nance, Aeronautics, Naval Personnel, Supplies and 
Accounts, Medicine and Surgery, Yards and Docks, 
do researoh and development work, though naturally 
the materiel bureaus conduct the greatest volume. 

AU research work of the Navy Department is tied 
together through the ojQflce of the Coordinator of Re¬ 
search and Development, which office also arranges 
coordination with the Army, with other government 
departments and with the numerous civilian agencies 
Vidiich I will mention later. 

Under the Bureau of Ships the Naval Research 
Laboratory near Waoliington is a center for all mat¬ 
ters of fundamental research, including radio, elec¬ 
trode^ chemical warfare defense, etc. The David W. 
Taylpr Model Booin, also near Washington, is the 


primary station for research and development of ship 
structures, propeller and hull design. The Naval 
Bofler and Turbine Laboratory at Philadelphia is 
concerned with all matters of boiler research, testing 
and design, including fuel, composition, quality and 
nature of boiler fuels, ceramics, etc., and also for 
research, test and development of main propulsion 
turbines. The U. S. Naval Engineering Experiment 
Station at Annapolis, Md., is assigned all problems 
of research, test und development of mechanical equip¬ 
ment in ships other than main propulsion, and it also 
has a well-equipped Diesel engine laboratory. The 
principal metallurgical laboratory for the Bureau of 
Ships is also located at the Engineering Experiment 
Station. In New York there is located the Materials 
Test Laboratory, wliich handles all matters of re¬ 
search, test and development of electrical materials 
and equipment, acoustical equipment, optical and 
navigational material and equipment, plastics and 
allied materials. There are rubber and paint labora¬ 
tories at Mare Island, California, and an inspection 
test laboratory in Pittsburgh, Pa., where line produc¬ 
tion methods for chemical analyses are set up which 
permit a capacity of about 6,000 chemical analyses 
per week with a minimum of personnel and equip¬ 
ment. In addition to the above each Navy Yard is 
equipped with an industrial laboratory to serve tht 
purposes of the Yards. It has been found possible 
to place specialized problems in some of these labora¬ 
tories such as the development of chain and rope in 
the Boston Navy Yard. The assignment and progress, 
as well as general administration of all research, de¬ 
velopment and test work, is curried out by the Bureau 
of Ships in Washington in order most fully and effec¬ 
tively to coordinate all work und ttj collect, apply and 
distribute the results. 

Under the Bureau of Ordnance there are the Dahl- 
greu Proving Ground, the Naval Gun Factory at 
Washington, whose research department includes the 
Naval Ordnance Laboratory, the Naval Powder Fac¬ 
tory near Washington and the Newport Torpedo Sta¬ 
tion. In addition there are establishments devoted to 
mines, counter-mines, nets and the like. 

Under the Bureau of Aeronautics there is the Naval 
Aircraft Factory in Philadelphia, the Cedar Point 
Flight Testing Field near Washington and the Air¬ 
craft Armament Ijaboratory and Testing Field at 
Hampton Roads. 

Research in medicine and surgery is directed by 
the Research Division of the Bureau of Medicine and 
Surgery, using many facilities but largely those of 
the U. S. Naval Medical Research Institute at 
Bethesda near Washington and the Medical Research 
Laboratories at Pensacola and New London. 

Civilian Agendea. I pass now to the non-govem- 
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mental seientifio organiaatious in the United States^ 
most of wboae members are attached to the stafEs of 
some 600 colleges, universities and engineering schools, 
some 2,000 industrial research laboratories and other 
specialized research institutes. Do not be alarmed 
when I begin by saying that these comprise well over 
one hundred nationally recognized scientific and engi¬ 
neering societies, exclusive of the social sciences. Of 
these, only a few are general in scope in the sense 
that they cover broadly the entire field of science. 
Largest of these is the American Association for the 
Advancement of Science, a close parallel to your 
British Association, with a direct membership of 
about 24,000 and an indirect aggi’egate membership 
of about a million through the 187 associated and 
affiliated societies. Of a more exclusive cliaracter 
and without the affiliated and associateil societies are 
the American Philoeophiwil Society and the Aniericun 
Academy of Arts and Sciences. 

Unique among the scientific organizations of the 
United States is the National Academy of Sciences. 

In March, 1803, during a crisis of our Civil War, 
Congress established the National Academy of Sci¬ 
ences and President Lincoln signed the Act of Incor¬ 
poration. This act specified tliat ^Hihe Academy shall, 
whenever called upon by any department of the gov- 
eninient, investigate, examine, experiment and report 
upon any subject of science or art, the actual expense 
of such investigations, examinations, experiments and 
reports to be made from appropriations which may 
be made for the purpose.” There was also the provi¬ 
sion in the charter that, except for the actual expenses 
of these activities, neither the academy nor any mem¬ 
ber of the academy is entitled to receive any compen¬ 
sation whatsoever for such services. Although the 
membership is legally limited to 450, the actual mem¬ 
bership in the academy has never exceeded its present 
enrolment of 350. 

Outside of its services in war-times, perhaps the 
most noteworthy public service by the academy was 
its geological and engineering investigation of the 
slides which at one time threatened to prevent the 
successful consummation of the Panama Canal. 
However, the utilization of the academy by the gov- 
enjment has been rather ‘‘spotty.” Under some ad¬ 
ministrations the academy has been used rather exten¬ 
sively and in otlier adnunistrations has been more or 
less forgotten by the gtwemment. In this respect I 
believe that your R<jyal Society has had a more con¬ 
sistent role of usefulness. 


zation, in which membership is considered to be the 
highest scientific honor of the countify, is that mem* 
bership, like sciimtific recognition, is likely to come 
to a man after he has passed the peak of activity in 
his scientific career. For this reason the academy 
has been able to perform an excellent function of the 
“scientific elder statesmen” variety. It has zealously 
kept itself free from all types of political influence. 
Its ideals have been unselfish service, integrity and 
scientific competence. Frequently, however, probably 
in the great majority of cases, when a very active 
research program has to be undertaken, many of the 
personnel best adapted for the particular job are not 
found within the membership of the academy. 

During the last world war in Europe, but before 
the United States had become a participant, President 
Wilson by executive order requested the National 
Acadeiny of Sciences to establish the National Re¬ 
search Council as a measure of national preparedness. 
This organization operated so usefully during the war 
that after its termination, in April, 1919, the National 
Eesearch Council was perpetuated by the National 
Academy of Sciences at the express request of Presi¬ 
dent Wilson. 

This National Research Council is organized into 
nine permanent divisions covering the various fields 
of scientific research and of scientific administration. 
These divisions are composed of appointed members 
and also of representatives from many of the scien¬ 
tific and engineering societies and branches of the 
government. Because of this wide representation the 
National Research Council is a most effective agency 
for finding just the right persons to do any specific 
scientific job. 

During the present war the National Academy and 
the National Research Council have been called Upon 
to perform many important service.a, some of an ad* 
visory character and some involving the plucbg of 
contracts for research and development work in vari¬ 
ous laboratories. 

Among the nearly 200 committees operating under 
the National Research Council, the following are 
typical of those concerned with the war: Aviation 
Medicine, War Metallurgy, Passive Protection 
Against Bombing, War Use of Research Facilities, 
Tin Smelting and Reclamation, Clothing, Sbodc and 
Transfusions, Treatment of Gas Casualties, War* 
tizne Diet and Selection and Training of Service Per¬ 
sonnel. (To he acmo/aded) 
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wetjst piinei|mi and matbamaticia teacher in 
Ci^noria Seminary. In bia aeuiinary years the boy 
waa introduced to farm life on his grandmother’s 
lands and invited to take up that work, but^ like 
Newton, be preferred academic activities to farming, 
and his chief oontribution to the farm consisted of 
surveyiugi a task which he appreciated most for its 
temporary claim. He entered Wesleyan University 
and was graduated with honors in 18S2. Twice he 
returned there for service, to assist in astrononjy and 
physics the year after graduation, and again in 1884 
as registrar and tutor in mathematics after an inter¬ 
vening year of teaching at Centenary College. Fre¬ 
quent trips to Wesleyan in later years and deep in¬ 
terest in its welfare gave testimony to his strong 
attachment to his Alma Mnter and the honorary de¬ 
gree conferred on him at the Wesleyan Centennial 
in 1932 bespeaks the university's pride in liiiu. 

Between 1887 and 1890 Mr. White W'a« at Gottingen 
in work that led to the doctorate. Here he responded 
to the stimulus of great mathematicians with a thor¬ 
oughness and joy which characterised all his W(nk. 
Whether through the intlucnce of these years of dose* 
contact with the minds congregated in that Mecca of 
the era or through his own natural urge to wider 
fields, he developed a breadth of view and a catho¬ 
licity of interest that marked his scholarship through 
tlie following years. 

At Clark University, U) which he was called on his 
return from European study, and at Northwestern 
University, where he was chairman of the department, 
his mathematical stature could be measured by the 
calls he was receiving to other posts. It was at North¬ 
western, in 1906, that President James Monroe Tay¬ 
lor, of Vassar College, after a nation-wide search for 
a distinguished mathematician, found in hini the man 
he sought. 

To Vasaor’s advantage he declined frequent further 
calls and remained to direct the Vassar Department 
of Mathematics for thirty-one years, an inspiration 
to students and colleagues who enjoyed the charm of 
his personality and the quality of his mind. His dry 
wit, his courtly beating and his quiet, gentle insis¬ 
tence on work of substance eaepressed with clarity 
brought forth the best in his students. To the college 
community Professor White and his wife, a musician 
of notCj provided generous hospitality which afforded 
valuable opporiunities for additional acquaintance. 
I'hey also helped to cement friendly relations between 
town and gown, Mr. White serving at one time as 
presidout of the l^oughkeepme University Club, at an- 
oth^ as eommodem Poughkeepsie Yacht Club, 
ftndJMb en^t^ various other local activities. 

White was one of the founders of the 
U Colloquium Ijectures. 
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He 4i^rved as editor of the Annals of Mathetnatics 
from lS99 to 1905 and of the TransarAions from 1907 
to I9l4. He was president of the American Mathe^ 
iriatical Society from 1900 to 1906, president of the 
American Association for the Advancement of Sci¬ 
ence in 1915, and was elected fellow of the National 
Academy of Science in the same year. The degree of 
doctor of laws was conferred on him by Northwestern 
University in 1915. 

Publications by Mr. White in book form and as 
contributions to jouj^nols were conce»’nwl primarily 
with his interests in the theor>^ of invariants, geom¬ 
etry of curves and surf aces, eorrespondenceft, plane 
and twisted ounces, homeomorphic sets of lines in a 
plane and relativity in mechanics. Ilis best known 
work was “Plane Curves of the Third Order.’’ 

With hi>s vast fund of information Professor White 
was always ready to ex]>lore topics brought to his 
attention by others, beginners as wtU as mature 
workers, and shared his wisdom with genuine plea¬ 
sure. His colleagues of various departments enjoyed 
the universality of his knowledge as well as his humor 
and friendly, constructive cooperation, and they con¬ 
tinued to consult him during the years of his retire¬ 
ment from teaching, lie never did retire from crea¬ 
tive scholarly work nt)r from his connections with 
church and city groups, but remained u remarkably 
active and efficient j>erson to the time of his death. 

Maky Evkoyn WblIiS 

Vassar Coijukoe 

ARTHUR TRAUTWEIN HENRICI 
1889-1943 

De. Arthur T. llKNuiCi passed away on April 23, 
1943, at the age of 54 years. To many of his friends 
the news of his death will come as a severe shock. 
His youthful appearance and active mind gave prom¬ 
ise of many more years of productive and fruitful 
service. His associates, however, were aware of his 
failing health niul w-ere therefore somewhat prepared 
for the blow when it fell. 

Dr. Henrici’s Germanic ancestors migrated from 
Grosekarlsbach to Pittsburgh in 1825, where many of 
their descendants still reside. Born in Economy, Pa., 
on March 31, 1889, Dr. Henrici moved with his par¬ 
ents to Pittsburgh when a boy. Here he attended 
public schools and entered the medical school of the 
University of Pittsburgh in 1907, where he was grad¬ 
uated at the head of his class four years later. Upon 
gfradufttion he received the Brinton Award in recog¬ 
nition of outstanding scholarship. Following gradu¬ 
ation from the medical school, he served for about a 
Year and a half as pathologist in St. Francis Hospital 
under the late Dr. Klotz. 
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In 1913 Dr. Henrici was appointed instructor in 
bacteriology at the University of Minnesota, where he 
spent the greater part of his distinguished profes- 
aional career. He was made a professor of bacteri¬ 
ology in 1925. Following the outbreak of World War 
I, be enlisted in the Army Medical Corps. He served 
as captain with his iinit in France until after the 
Armistice. 

Dr. Henrici’s research interests were largely in the 
fields of morphology and taxonomy. He soon became 
a recognized authority in these branches, so much so 
that he somewhat personalized these fields. In addi¬ 
tion to his contributions to scientific journals, he is 
the author of “Morphologic Variation and the Rate 
of Growth of Bacteria,” “Molds, Yeasts, and Acti- 
nomycetes” and “The Biology of Bacteria.” He was 
a member of the Society of American Bacteriologists, 
of Sigma Xi and of Alpha Omega Alpha. He was 
associate editor of the Journal of Bacteriology, and in 
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1:039 he served as president of the Socie^ of Amer¬ 
ican Bacteriologists. In 1941 he held the Walker 
Ames Lectureship nt the University of Washington. 

As a teacher Dr. Henrici had few peers. His clarity 
in presentation of data was a model of pedagogic tech¬ 
nique. Dr. Henrici was loved and admired by his col¬ 
leagues and idolized by his students. His death will 
long be mourned by all who knew him. 

W. P, Larson 

RECENT DEATHS 

Fred IIalij Kay, geologist, vice-president in charge 
of exploration and production tor the Standard- 
Vacuum Oil Company, died on July 9 at the age of 
fifty-eight years. 

Db. Edith Hall Dohan, curator of the Mediter¬ 
ranean section of the University of Pennsylvania Mu¬ 
seum, author, and member of several expeditions to 
Crete, died on July 34 at the age of sixty-five years. 
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RESEARCH IN THE UNITED STATES 

Nature makes the following comments on a recent 
statement made by Sir Ernest Simon before the Par¬ 
liamentary and Scientific Committee concerning re¬ 
search in the United States: 

The research unit of the Bell Telephone Company, for 
example, has sorao 5,000-6,000 research workers concen¬ 
trated on the one problem of telephonic communication. 
In the United Stales there seemed to be little need to per¬ 
suade the business man, hard-headed though ho be, of the 
value of research. He is now so firmly convinced by the 
results of the last twenty years, in peace and in war, of 
the necessity of research, that expenditure has risen to 
an astouiBhing figure, and, during the great deprossion, 
the research budget was the last to be cut. In 1940, ac¬ 
cording to an official report, industry was maintaining 
some 2,200 laboratories with a research Htaff of 70,000, 
at on annual cost of three hundred million dollars. Bir 
Ernest wondered what the expenditure is in Great Britain j 
he doubted whether it was £4,000,000, yet it was to be 
noted that tbo United States population was only thro© 
times greater than ours. Per head he estimated that the 
United States waa spending five times as much as wo 
spend on university and industrial research. The results 
were significant. America now leads in hydrocarbon re¬ 
search, the world order being now: United States first, 
Germany second, Russia third and Great Britain fourth. 
Yet coal is our only special large-scale natural resource, 
and success in the difficult post-war period in exporting 
enough to pay for our essential imports will depend to a 
substantial extent on the most scientific treatment of our 
coal in order to got from it the maximum value. 

This question of research is, of course, broadly divisible 
into two parts: research conducted by industrial organiza¬ 
tions and research conducted by universities, and Bir 


Ernest Simon had some equally striking points to make 
concerning American universities. Their size and number 
k almost startling. When, during 1037-38, we had about 
50,000 university students in Britain, America had a mil¬ 
lion. Their income was £07,000,000, while ours was just 
over £6,000,000. American grants from government 
authorities were ten times, and from private generosity, 
twenty times as groat as ours. In engineoTiiig, for ex¬ 
ample, there wore, in the same year, 12,000 graduates from 
the American schools compared with about 800 in Great 
Britain. Now none more than ourselves realizes tliat this 
comparison either of research or of numbers of universi¬ 
ties and students moy quite easily be very misleading. 
There are many factors which need dose examination 
before final and valid concluRions can be drawn. The 
standards of graduate q;m.Utication must be closely ex¬ 
amined and more particularly the work done by post¬ 
graduate students. The same care is needed when com¬ 
parisons of arrangements for research are made, for 
research is a word capable of many interpretations. In 
saying that, we have no intention of attempting to detract 
from the vast and export work of American research or¬ 
ganizations and of American universities. By whatever 
test which may bo applied it seems clear, from the points 
made by Bir Ernest Bimon, that America has set and is 
setting an example which ought, without any avoidable 
loss of time, to be followed in Britain. The discussion 
which followed Sir Ernest’s statement showed how the 
problem was appreciated by his listeners and gave indi¬ 
cations of where research here should be encouraged and 
fostered. 

VITAMIN D PATENTS 

The following 'Special” haa been sent from Sgn 
Prancisoo to The New York Timen by Lawrenee B. 
DaViee: 
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Patents eoYerlng production of vitamin D, reported to 
hnva yielded royiUtloe exceeding $7,500,000 to the tJni- 
versity of Wisconsin Alumni Bescarch Foundation, have 
been hold invalid by the Federal tlircuit Court of 
Appeals* 

The decision was written by Judge William H, Ben- 
man, with concurrence by Judge Albert Lee Stephens. 
Judge William Healy concurred in a separate opinion. 

Tho case was taken to the Oircnit Court by Vitamin 
Technologists, Inc., on appeal from a lower court at Los 
Angeles which had held the SU^enbock patents valid and 
infringed* 

The patents in question covered a process of producing 
vitamin D, known as a preventive of rickets, by subject¬ 
ing foods to radiation of ultra-violet rays such as are 
obtained from the quartz vapor lamp. 

Primarily it is to bo noted that the claim applies 
to all ultra-violet rays/^ Judge Denman wrote in the 
opinion. ‘*It is not confined to such rays as are produced 
by a particular medium, such as the quartz lamp. It in¬ 
cludes, of course, tho ultra-violet rays of the sun. 

*‘Many years before the application, science had dis¬ 
covered that tho sun’s rays shining on cut alfalfa hay 
cured in the field was an antirachitic food for pigs. 

* ‘ Stocnbock himself verified the facts conctjrning alfalfa 
by the discovery that when cured out of the sunlight it 
lacked the antirachitic quality exerted when cured in tho 
field. 

^^We thus have the inventor proving that it is from the 
ultra-violet rays of the sun that the alfalfa acquires its 
vitamin D, that is, by tho process claimed by him as 
patentable* 

^^If the patent be valid, it is thus seen that the farmer 
•is an infringer when he exposes his cut alfalfa to tho 
ultra-violet rays of the sun long enough to make it anti¬ 
rachitic. 

‘ * So also the long previously established practice of the 
radiation of milk by the mercury vapor lamp would in¬ 
fringe the monopoly of Steenbock’s patent because, ad¬ 
mittedly, in its customary use it would produce in the 
milk vitamin D. 

The court asserted that Dr. Steenbock’s ** great con¬ 
tribution” to science and human noeds was ”his more 
exact recognition of what had transpired in all these 
prior practical uses of the ultra-violet rays in producing 
the then unnamed Vitamin D substances. * ^ 

It added that the District Court had erred in saying 
tbat ” nature, nnaided by man, does not and can not 
antiraohitically activate foods for medicines. ’ ’ 

”The clear vision of such a scientific investigator as 
Dr. Steeabock well may create vastly higher indebtedness 
from the world of human beings than owed to the in- 
ventom of meohanisnu and prooesses to whom his vision 
is the inspiration,” Judge Denman’s opinion continund. 

” However, our Congress as yet has provided no system 
of reward to the pure scientist, while it has to the inventor 
for his processes and mechanism. Bteenbock’s valuable 
adentifle certitudes are discoveries, but they are not in¬ 
ventions within the meaning of the term ‘invention’ as 
iiSOd the Congress in its patent laws.” 


Judge Denman explained that Dr. 3teenbock had been 
preceded by “the discovery by Hume and Smith” that 
rats, made rachitic, had their condition improved when 
put in a cage with a floor of sawdust into which tdtra- 
violet rays had been radiated from a mercury vapor quarts 
lamp. 

“They thought tho radiation of the air the cause of 
the improvement,” the opinion stated. “Steenbock dia- 
coverod the improvement was caused by the antirachitic 
quality of tho sawdust eaten by the rats. Ho did not in¬ 
vent a method, but merely discovered what happened in 
the prior known process. ’ ’ 

The court ruled that there could be no infringement be¬ 
cause the three patents in tho suit were invalid. 

THE NATIONAL METAL CONGRESS 

Plans for the twenty-fifth annual National Metal 
Congress in Chicago during the week of October 18 
have been announced by W. H. Eisenman, managing 
director of the meeting and national secretary of the 
American Society for Metals. 

Final arrangements for a War Conference Display 
have been completed. All activities will be concen¬ 
trated in the Palmer House and other Chic.agt) hotels. 

The Metal Congress and Conference Displays will 
center on the increase of war production in the,metal 
industry, to the conservation of metals and to post¬ 
war planning. All technical sessions and special daily 
War Production and Conservation sessions will be 
streamlined and comprehensive in their contributions 
to war problems. Mr. Eisenman states that during 
the past year the metal industry has largely finished 
its plant expansion job for war and now is confronted 
with production problems involving shortages of many 
strategic meUils, more efficient use of equipment and 
continued training of personnel. All these problems 
will be discussed at the congress. 

Four national societies will again cooperate in the 
congress. In addition to the American Society for 
Metals, there will be the American Welding Society, 
the Wire Association and the Iron and Steel and 
Metals divisions of the American Institute of Mining 
and Metallurgical Engineers. 

War Conference Displays and the sessions of the 
American Society for Metals will be concentrated in 
the Palmer House, with the American Welding So¬ 
ciety at the Morrison Hotel, the Wire Association at 
the I.iaSalle and the American Institute of Mining 
and Metallurgical Engineers at the Sherman. 

The Conference Displays will be placed in the spe¬ 
cial rooms designed for light displays, which will ae- 
cominodate light equipment and metal parts. Manu¬ 
facturers are being urged to use models, moving pio- 
tures, photographs and literature to present new 
developments to tho industry. 



so 

However, there will he no ehanires in basic facilities 
that will enable engineers, executives and production 
men to get together in one convenient and coordinated 
meeting place to help solve mutual problems and to 
bring to the attention of all the devclop»uents of the 
year in the metal industry. 

THE NEW DIRECTOR OF THE U. S. 

GEOLOGICAL SURVEY 

William Embiiy Whathkr, consulting petroleum 
geologist, of Dallas, Texas, became director of the 
Gecdogical Survey of the Department of the Interior 
at a recent ceremony in the office of Secretary of the 
Interior Harold L. Ickes, He succeeds Dr. Walter 
C. Mendenhall, who retired last February after serv¬ 
ing in the survey for forty-eight years. 

Following the administering of the oath of office by 
Chief Clerk Floyd E. Dotsoi), Mr. Wrather received 
the congratulations of Swretaty Ickes and more than 
a score of bureau and division chiefs and Department 
of Interior officials. He has been confirmed in the po¬ 
rtion by the Senate. Previously Mr. Wrather's name 
had been proposed for nomination by a number of 
prominent geologists and scientific organkations, in¬ 
cluding a committee of the Xaticmal Academy <»t' Sci¬ 
ences especially appointed for this purpose at the 
request of Secretary Ickes, who wrote: 

I am confident that Mr. Wrather as its new director 
will add to the outstanding contributions tliat the Geo¬ 
logical Survey has made in its long years of p\iblic service. 
It was iiiy conviction that the selection of a director of 
this important scientific agency should not have a political 
consideration. I therefore requested the National Acad¬ 
emy of Sciences to propose for the post the names of men 
who had high administrative ability as well ns sound tech¬ 
nical and scientific coTni>ctence, Mr, Wrather was number 
one on the list provided by that body. 


Mr, Wrather was bom at Braud^burg, lCy»r ^ 
1883i H« received hia bacheloFs degree at the VM~ 
vemity of Chicago in 1007 and studied at the Grad¬ 
uate School of that institution for two additional 
years. He w^as instructor in geology at the Univer¬ 
sity of Chicago in 1922; the University of Texas in 
1927; Yale University iu 1930; North western Univer¬ 
sity in 1931, and the Southern Methodist University 
in 1935. 

Mr. Wrather represented the National Academy of 
Sciences and the National Research Council at the 
International Congress at Madrid in 1926. He at¬ 
tended the National Geological Congress in South 
Africa in 1929. He was a tnember of the Organisa¬ 
tional Committee of the Sixteenth International Geo¬ 
logical Congress in Washington in 1933 and was a 
delegate to tin* Seventeenth International Geologi<ial 
CongrcHs at Moscow, Russia, in 1937. For notable 
wwk in geologj^, he was awarded the alumni modal at 
the fiftieth anniversary of the University of Chicago. 

The new director of the Geological Survey is a 
fellow of the Geological Society of America, in which 
he has bold several offlises; a member of the Amer¬ 
ican Association for the Advancement of Science, of 
which he is a member of the executive committee; a 
former president of the American Association of 
Petroleum Geologists; a former president of the So¬ 
ciety of Economic Geologists; a former president of 
the Texas Geological Society, and a member of the 
American Institute of Mining and Metallurgical En¬ 
gineers, of which he was chairman of the Petroleum* 
Division in 1933. 

Mr. Wrath<?r^s professional work has been largely in 
the field of jHitroleuin geology, but he is re<iognized as 
one having wide understanding and appreciation of 
the entire field of geology. He formerly served as 
associate chief of the Metals and Minerals Division 
of the Board of Economic Warfare. 
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1)R. HahU)W Shapley, director of Harvard College 
Observatory; Dr. P. W. Bridgman, Hollis professor 
of mathematics and natural philosophy, Harvard Uni¬ 
versity, and Dr. L. C. Graton, professor of mining 
geology, have been elected corresponding members of 
the Mexican National Academy of Sciences. 

The William Osier Medal of the American Asso¬ 
ciation of the History of Medicine has been awarded 
to George Edward Murphy, of the School of Medi¬ 
cine of the University of Pennsylvania^ in recognition 
of his essay entitled **The Evolution of Our Knowl¬ 
edge of Rheumatic Fever.'' The essay will be pub¬ 
lished in tlie Bulletin of the History of Medicine, 


The Anierican Institute of Electrical Engineers 
on the occasion of the twenty-fifth anniversary of 
his election as an officer presented a scroll to Walter 
Irvine Sliehter, professor of electrical engineeriiig ht 
Columbia University. He became an associate of ilie 
institute in 1900, member in 1903 and fellow in 1912. 
Sincere appreciation is expressed of Ms 
tinued interest and his uniquely dewoted and valuafak 
services in the development of institute activities m 
idireotor, 1918*22 ; vice-president/I922*24; iM&ti^^ 
treasurer since 1930, and choiman shd mmuher 
mi^y institute eommitt^s, 1910-1^. 
of the seroU was made by 
AdnMSi'president .of Urn ioatii^ti^;' V ^ 





Mel^Mt Meditl for 1943 of the British Insti¬ 
tute of Fuel has been awarded to Dr. £. S. Gramell^ 
head of the coal research laboratories of the Imperial 
Chemical Industries, Ltd. This medal is being pre¬ 
sented to Dr. GrUmell in recognition of '^outstanding 
work tending to the economical use of fuel which he 
has done over a long period/' 

Peofksbor A 14 BERT Kinstkin has joined the United 
States Navy Ordnance Bureau as a “staff member 
extraordinary” for research work on the phenomena 
governing explosives. He is working on a part-time 
basis for the Navy at the Institute for Advanced 
Study at Princeton. 

A United Pkkss dispatch from Moscow to The Netv 
York Times states that the USSR on July 8 awarded 
the J|n 30,000 Joseph Stalin Prise and the Order of 
Lenin for the invention of a simple turbo-generator 
to Professor Leonid K. Ranusin, the Russian electrical 
engineer. Under a decree issued by the Kremlin, the 
turbo-generator will bear the inventor's name. 

The College of Physicians of Philadelphia awarded 
the Alvarcnga Prize on July 14 to Dr. Ernest Carroll 
Faust, professor of medical parasitology and fiUiting 
head of the department of tropical medicine, Tulane 
University, for his “outstanding contributions to our 
knowledge of parasitology and tropical medicine.” 
This prize was established by the will of Pedro Fran¬ 
cisco Da Costa Alvarenga, of Lisbon, Portugal, an 
associate fellow of the College of Physicians, “to be 
aw^arded annually by the College of Physicians on 
each anniversary of the death of the testator, July 
14,1883, to the author of the best work in any branch 
of medicine which may be deemed worthy of the 
prize.” 

St. 0l 4F CoiiLSOE conferred on May 30 the hon¬ 
orary degree of doctor of laws on Dr. Donald C. 
Balfour^ head of the Mayo Foundation, Rochester, 
Minn., and the honorary degree of doctor of science 
on Dr, Adolph M. Hanson, Faribault, Minn., in recog¬ 
nition of work on the isolation of the active principles 
of various hormones. 

Da, EdwarI) B, STfiPHSKBON, principal physicist 
of die Naval Research Laboratory, Washington, D. 
C., was awarded the honorary degree of doctor of 
seiei^ at the commencement exercises of Knox 
CoQbge. 

The Jiftmeeii reports that Sir Henry Tidy, president 
of t^ 1^ Biwiety of Medicine^ London, has sent 
ioRbmng i^reetlng to Professor George SJityerov, 

Health of the 

^ behalf of the 6,0OiO feUows of the Royal 
whieh has coi^^ itself with 
; W of btedieizie sii^ the year 


of its foundation in 1805, and which has actively con* 
ceimed itself with matters regarding public health, 

I have the honor to congratulate the People’s Com¬ 
missariat of Public Health on the twenty-fifth anni¬ 
versary of its foundation and to wish it all prosperity 
and ever-growing success. May the great work which 
it has achieved in raising the standard of public health 
in Russia during the last twenty-five years be ampli¬ 
fied and improved at oji evei’-increasing rate both now 
and in the time that is to come when the defeat of the 
Axis, due to the joint efforts of the Allied Nations, 
will set free all our energies for the betterment of 
the lot of humanity.” 

Dr. W. K, Fisher, since 1917 director of the Hop¬ 
kins Marine Station of Stanford Univer.'iity at Pacific 
Grove, Calif-, will retire on August 31 witli the title 
professor of biology, emeritus. He will be succeeded 
by Dr. Lawrence Rogers Blinks. Dr. Fisher will con¬ 
tinue research at the station as associate in zoology 
of the U. 8 . National Maseum. 

At the School of Medicine of the University of 
Minnesota, Dr. J. C. McKinley, head of the depart¬ 
ment of rnediciim and director of the division of ner¬ 
vous and mental diseases, has been named head of the 
newly established department of neuropsychiatry, 
which includes the divisions of adult psychiatry and 
child psychiatry. Dr. Cecil J. Watson has been 
named head of the department of medicine and direc¬ 
tor of the division of internal medicine, and Dr. Ray¬ 
mond N. Bieter, professor of pharmacology, has been 
appointed head of the department of pharmacology 
to succeed the late Dr. Arthur D. Hirschfeldor. 

Dr, George Hugh Boyd, professor of zoology and 
chairman of the division of biological science of tlie 
University of Georgia, has been named dean of the 
Graduate School. He succeeds as dean Dr. R. P. 
Stephens, head of the department of mathematics. 

Db, T. Dale Stewart, curator and administrative 
head of the Division of Physical Anthropology in 
the U. 8 . National Museum, has been appointed 
visiting professor in anatomy at the Washington 
University School of Medicine for six months begin¬ 
ning on July 1. 

De. Wendell H. Taylor, assistant professor of 
chemifltry at Princeton University, has been ap¬ 
pointed head of the Department of Science at 
Lawrenceville School, New Jersey, 

The trustees of the Ijady Tata Memorial Fund 
announce that on the recommendation of the Scien- 
Advisory Committee they have agreed, if eir- 
anntsiances permU^ to make awards for researdi in 
bl^d dieses, with special reference to leukemia, in 
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the academic year beginning on October 1. Among 
thoBe mentioned as recipients of grants is Dr. J, 
Furtb, of the Cornell University Medical College, 
New York. 

Dr. W. G. OgQj director of the Macaulay Insti¬ 
tute for Soil Research, Aberdeen, Sc.otland, has 
been appointed director of the Rctthanisted Experi¬ 
mental Station to succeed Sir John Russell, who will 
retire in Septejiiber. 

An Associated Press dispatch reports that Sur¬ 
geon General Tlioinas Parran has announced the 
appointment of Dr. Raymond A. Vonderlehr as 
director of district No. 6 of the United States Pub¬ 
lic Health Service covering Puerto Rico and the 
Virgin Islands, Dr. Vonderlehr recently completed 
eight years^ duty as assistant surgeon general in 
charge of the division of venereal diseases. 

Dr. Lbverett 1). Bristol, of Montclair, N. J., 
health director of the American Telegraph and 
Telephone Company, has been offered by the New 
Jersey State Board of Health the position of state 
health director, to succeed Dr. J. Lynn Mahaffey, of 
Haddonfield, who has resigned. 

Captain Joseph N. LeConte, formerly with the 
Chemical Warfare Service, Fourth Service Com¬ 
mand, Atlanta, has been promoted from the rank of 
first lieutenant to become chief of Chemical Section 
Inspection, Chemical Warfare Service, Washington, 
D, C. 

Dr. Logan J. Bennett, biologist of the U. 8. Fish ^ 
and Wildlife Service, has been commissioned in the 
Naval U. S. Reserve as a ’Lieutenant (j.g.). He 
reported for active duty on July 15. Dr. Bennett 
has been with the Fish and Wildlife Service for the 
past eight years. From 1938 to the time of his en¬ 
listment in the Navy, he has been leader of the Penn¬ 
sylvania Cooperative Wildlife Research Unit with 
headquarters at the Pennsylvania State College. 

Donald McLaughlin resigned on July 1 as dean 
of the College of Engineering and chairman of the ‘ 
department of mining engineering of the University 
of California at Berkeley, to accept the position of 
vice-president and director of the Cerro de Pasco 


Copper Corporation, New York, N. Y, He is con¬ 
tinuing us consulting geologist and director of the 
Homestnke Mining Company end related companies. 

Dr, Floyd S. Markham, associate professor of 
bacteriology at the Ohio State University, has left 
for North Africa to take charge of laboratories for 
the Typhus Commission of the Rockefeller Founda¬ 
tion. 

The Lord President of the Council has promoted 
Dr. B. A. Southgate to be acting director of water 
pollution research in the British Department of 
Scientific and Industrial Research. He succeeds Dr, 
A. Parker, who has been made director of fuel re¬ 
search. 

The Frederi(*k Price Lecture of the Royal College 
of Physicians of Edinburgh was delivered on July 2 
by Sir Henry Dale, president of the Royal Society, 
Tlie title of the lecture was “A Prospect in Thera¬ 
peutics.*^ 

Professor Edward Kasner, of Columbia Univer¬ 
sity, recently addressed the Forum of 5cnpta 
Mathematica in New York on “Circles, Spheres and 
Geology.” 

By the will of Mrs. llan-iette M. Arnold, of New 
York City, her residuary estate, amounting to 
$17,683,533, is distributed equally among St. Luke’s 
Hospital, which also was bequeathed $50,000; the 
Metropolitan Museum of Art, New York Public 
Library, Trinity Church, Harvard College, Yale 
’University and Princeton University. Other be¬ 
quests include $100,000 each to Columbia University, 
Barnard College, Bard College at Annandale, N, Y., 
the General Theological Senanary of the Protestant 
Episcopal Church, New York Hospital and St, 
Mary’s Hospital for Children, Inc. Among institu¬ 
tions receiving bequests of $50,000 are the Univer¬ 
sity of the South, Sewanee, Tenn.; the Now York 
Medical College Flower and Fifth Avenue Hospitals; 
Presbyterian Hospital in the City of New York, ^e 
Roosevelt Hospital and the Lying-in-Hospital. Be¬ 
quests of $25,000 are made to Manhattan Eye, Ear 
and Throat Hospital, to Vassar College end to 
Smith College. 


DISCUSSION 


CIRQUES, HANOINO VALLEYS AND HIGH- 
LEVEL BENCHES IN GLACIER NATIONAL 
PARK> 

As Bbown on the topographic map of Glacier Na- 

iPublUhed to penniHion of the Director, Geological 
Svrray, U. S. Department of the Interior. 


tional Park there are, back in the mountains, nnmes^ 
one high-level oirqnes and relatively large benehee on 
Home of which are now small glacters. Below tiusk 
are nearly vertical cliffe 1,000 to ^000 feet or 
In h^ht above the adjacent ports of the nuin vall^ 
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floors. It has generally been considered that these 
features hang so high above the valley bottoms be¬ 
cause the large Pleistocene trunk glaciers wore down 
their valley bottoms much faster than did the sinall 
tributary glaciers. It appears, however, that this is 
not the full explanation. 

Bordering the east front of the mountains there are, 
1,000 to 2,500 feet or niore above the intervening 
glaciated valley bottoms, remnants of old high-level 
piedmont benches which, near the mountains, are 
capped with much-weathered glacial drift, some r)l‘ 
which is cemented to hard tillite. At corresponding 
levels farther out, similar bench remnants are capped 
with coarse, non-glacial stream gravel. When this 
ancient stream gravel and this old, weathered, early 
Pleistocene till were deposited the mountain gorges 
and the outer valleys were not so deep as now by 1,000 
to 2,000 feet or more. If normal stream gradients, 
corresponding to the smooth, sloping bench tops, bo 
projected back up the gorges to their heads, it is seen 
that many of the cirques, hanging side valleys and 
bench remnants are at heights corresponding in gen¬ 
eral with these projected old trunk valley bottoms. 
This relationship suggests that the tributary, V-shaped 
gulches and headwater hoppers which were later re¬ 
shaped and enlarged by glaciation were genetically 
related to the positions of the late Tertiary or early 
Pleistocene valley bottoms. Down these valleys and 
out onto the smooth gravelly piedmont, the great early 
Pleistocene glaciers advanced, deposited their load and 
melted back up the valleys. 

As a result of renewed regional uplift the streams 
then trenched the U-shaped early Pleistocene valley 
bottoms and cut V-shaped inner gorges to considerable 
depths before the last, or Wisconsin, stage of glacia¬ 
tion came on. Just how many interglacial stages there 
were in the region of Glacier Park is not definitely 
known; there were probably at least two. Each time 
the glaciers readvanced they deepened the valleys 
somewhat and they broadened the valley bottoms very 
notably by plucking and scouring away the lower side 
slopes. The broadening of the inner gorges by the 
readvancing glaciers was probably facilitated by the 
narrowness of the projecting craggy spurs between 
the numerous tributary gulches. 

Such interglacial stream erosion both east and west 
of the Continental Divide undoubtedly accounts for 
much, if not most, of the Pleistocene valley deepen., 
ing. The shapes of the inner gorges, the projecting 
spurs between the tributary gulches and the thin bed¬ 
ding and fractured condition of much of the sedimen¬ 
tary roA composing the mountains particularly fa¬ 
vored the ^ork of the glaciers in pluckmg masses of 
^ele and wearing away and oversteepening of the 
lower side slopes. It seems to have be^ such a combi¬ 


nation of alternating stream and glacial erosion which 
accounts for the lateral benches, hanging cirques and 
short tributary glaciated valleys being left so high 
above the bottoms of the trunk valleys down which the 
last of the Pleistocene glaciers advanced. Since the 
last of these great glaciers disappeared, the streams 
have accomplished relatively little erosion. There has 
been some, but not n great deal of, enlarging of the 
cirques by the small glaciers of Recent time. 

Wii. C. Alpkn 

GRAZING VERSUS MAPLE SYRUP 

Thrkk years ago at the request of A. C. Norris, an 
alumnus of Oborlin College, Miss Elaine a grad¬ 
uate student in the department of botany at Oberlin 
College, undertook a cooperative study of maple groves 
in Lorain County, Ohio. Her analyses indicated that 
the quality of these groves was suffering from the fact 
that they were being used as pastures. One grower, 
R. E. Campbell, then fenced a grove containing 500 
trees and excluded cattle, sheep and horses from it. 
An additional leased area gives a total of 1,425 trees 
covering about 225 acres which were protected or very 
slightly pastured. In the intervening two years, wild¬ 
life and tree seedlings have increased, and there have 
been some indications of increased sugar production, 
but it was diificult to obtain precise yield data. Dur¬ 
ing the season just ended, however, the 1,425 trees 
which were protected from grazing produced an aver¬ 
age of nearly 1 quart of syrup per tree against ap¬ 
proximately 1 pint per tree from other groves in the 
neighborhood which have remained pastured. Further¬ 
more, the unpastared "area produced a yield of 40 bar¬ 
rels of sap after flow had ceased in the pastured wood¬ 
lands. Previous to protection, the sap flow was no 
better than that of other pastured groves in the area. 
The 1943 yield represents an increase in gross income 
of $570 for the unpastured area. The area, rented for 
pasture, would have brought in less than half this 
amount. 

While this test may not be conclusive, it is certainly 
significant, particularly in view of the fact that one 
of the most serious sources of economic waste in the 
North Central States is the grazing of woodlands and 
consequent destruction of undergrowth, including seed¬ 
lings. Data accumulated by the Ohio Experiment 
Station indicate that an ungrazed, properly managed 
woodland can be quite as profitable as any acreage on 
the average fam. Other data indicate that enlight¬ 
ened practices of pasture management will yield nutri¬ 
ent values sufficient to reduce the area of feed crops 
and make unnecessary the use of woodlands for sup¬ 
plementary grazing. 

Since writing the foregoing, 1 have had the follow- 
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ing pertinent word from Dean L. E. Call, of the 
School of Agricnlture of Kansas State College, in 
which he acknowledged my “letter of April 13» report¬ 
ing on the yield of maple syrup from unpastured and 
pastured maple groves. The contrast is striking and 
is in complete confom^ty with the results that my 
brother has obtained where he has been protecting bis 
grove from cattle for the last seven or eight years. 
Not only has the yield of sugar increased in his grove, 
but the condition of the trees is much better than it 
was at the time he started the practice. I spent a few 
days on his farm last August (the farm where I was 
born and raised) and I had never seen the maples in 
more thrifty condition than they were last summer.” 

Pattl B. Sears 

Oberun Colleor 

THE MERITS OF ABSTRACTING 
JOURNALS 

At Oie present time there are circumstances that 
give a special importance to abstracting journals. 
Part of the world's scientific literature, including some 
of the most used journals, is no longei' accessible. Re¬ 
prints of the articles are not distributed, and it has 
been difficult or impossible to find out what the publi¬ 
cations are. As time has passed, since the beginning 
of the war, ^ome scjurces have been found for certain 
otherwise unobtainable publications; but the limita¬ 
tions that exist preclude direct use of this by the ordi¬ 
nary scholar who is not fortunately situated. 

In English and American serial publications titles 
and abstracts of some of this literature are appearing. 
They are scattered, often, in specialized bibliographic 
journals, and the coverage is necessarily incomplete 
and sporadic. Bibliographic agencies are in the best 
position to learn of and to make use of sources of the 
pubtieatioim, if they are available anywhere; and by 
publication of titles and abstracts those agencies can 


iwvide iiiformation that could be obtained otherwiae 
only with much difficulty and expense. 

R»o/o^aZ AbBttacis is the only comprehensive ab¬ 
stracting journal for biologists in English; its signifi¬ 
cance to biologists can not be too much emphasised. 
Organization of the results of contemporary studies 
into compact, easily consulted fdrm is one of the most 
important services that can be given to students and 
investigators; and an extensive index like that whieh 
is prepared for Biological AbHiracf» is a very valuable 
guide to this organization. In doing justice to the 
literature of the world on a subject, the specialized 
abstracting journals have an advantage in that their 
energies and facilities can more easily be adequate to 
cope with their undertaking. The main difficulty that 
hampers the work of such comprehensive journals as 
Biological Abstracts is that so much more in energies 
and facilities is required that it is difficult to provide. 
The accomplishment realized in that journal, however, 
in the relatively few years it has been published, shows 
that the energy and interest ore abundantly present 
in its staflP and in the large number of biologists who 
collaborate. There is clear understanding, too, of the 
problems that need to be solved, and elimination of 
imperfections awaits only the provision of increased 
support, 

The interests of all who make use of the results of 
research in science will be furthered if the support of 
established abstracting journals Js made sufficient not 
only to continue and improve the permanent values of 
organization of reports, but also to carry on to the 
fullest extent possible the dissemination of informa¬ 
tion concerning current scientific research in nations 
with which free communication is at present absent 

Harou) Kixar 

DiopAaTMKWT or Zoology, 

UNivEaswr or OAuroBNU, 

Bicbkelet 
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SCIENCE AND SOCIETY 

In war Britain has learned that to neglect science 
is to court disaster, Before the wer scientific research 
was far too commonly regarded as an activity remote 
from life, the practitioners of which could not be 
expected to make important contributions to solving 
the country's manifold industrial, social and human 
problems. Too little public or private money was 
spent on research. Expenditure on agricultural re¬ 
search, for instance, amounted to only a fraction of 
1 per cent, of the value of the total output from the 
land, although a more generous endowment would 
have repaid itself eeqnomicaliy many times over. Or, 


to take another example, research into the physical 
and psychological requirements of health in industry 
was hampered by lade of public interest and dearth 
of funds. Even more serious was the failure in for 
too many spheres of life to turn to praotioal ends. 
the new knowledge which men Of science were accu¬ 
mulating. 

The basic facts about vitamins and food values 
were already well established when the 
search ^vncdl published its iinportoiit report oa 
^^Vitamins: A Survey of Present Knowledge^ ik 
Bpt Very little was done, imtil the oufbrealt 
to the public to a better s^prechiUok 

vktd«k or to devdop a f ood poii# 
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tile widespread malnutrition which was known to ex- 
xfit. Again, in a different fields there were ondoabt- 
edly unneeeaaary delays in the practical utilization of 
new inventions. Pre-war official investigations of the 
history of a number of the most important American 
inventions showed that from thirty-three to fifty years 
usually elapsed from the time of the first working 
model to the time when the invention had come into 
general use. There is little reason to doubt that the 
experience of Britain has been similar. It is under¬ 
standable therefore that many scientists and tech¬ 
nicians before the war increasingly came to feel that 
they should be “on top” rather than “on tap/^ since 
the “tap“ was only too often not fully tuimed on. 

Britain at war can not afford to dispense with sci¬ 
ence. It is at last safe to siiy that science has been 
granted a great measure of the recognition and facili¬ 
ties it requires. Great improvements in productive 
techniques, in the quality of war materials, advances 
in the design of aircraft, tanks and shipping, the 
development of radio-technology and many other de¬ 
vices, all testify to this. Thanks to the U-boat and 
to Lord Woolton and his scientific advisers, the public 
has taken tremendous steps forward in its nutritional 


knowledge. It is possible to believe that there is less 
malnutrition in Britain* to-day than before the war. 
These are only some of the respects in which war-time 
nocesaity has compelI ihI a better utilization of scientific 
and technical capacity. As a letter published on this 
page this morning points out, the neglect of the sci¬ 
entist and technician which was tolerated befoi’e the 
war will be as intolerable in the future as it would be 
now. The nation needs more science, in peace as in 
war, and must be prepared to pay for it. While sci¬ 
ence can not offer a utopian “age of plenty,“ Sir 
Robert Pickard, Professor Findlay and Sir Lawrence 
Bragg rightly insist that, in order to maintain and 
improve Britain's future standards of health and well¬ 
being, “scientific and technological research will be re¬ 
quired on a scale not yet envisaged.'* If this fact is 
squarely faced and acted u[>on, and provided that 
experts are freely and fully consulted, few will dis¬ 
agree with our corresrK)ndent8* judgment that a demo¬ 
cratic coinmuiiity can not allow to the scientist, as 
scientist, a “position of exceptional authority in de¬ 
ciding the policies of governments.** It is when the 
expert is ignored or frustrated that he becomes e 
“technocrat .”—The TimeSy London. 


SCIENTIFIC BOOKS 


THE WORLD OF THE PHYSICIST 

From Copemims to Einst0in, By Hans Brichkn- 
BACii. Translated by Ralph B. Winn. 123 pp. 
New York: Philosophical Library. 1942. 

A PHYSICIST would infer from the title of this book 
that it would give a survey of all the great discoverie.s, 
all the great contributions leading us to our present 
knowledge of the physical universe. For in the time 
of Copernicus the world of the physicist was without 
form and void and darkness covered the deep mys¬ 
teries of nature. During these 400 years light has 
entered. How the universe has grown as light sup¬ 
plied by a host of workers has at length allowed us 
to see vast bodies at distances “fartber than ever 
^met flkred dr vagrant stardust swirled” or to pene¬ 
trate into the inner recesses of particles in which 
masses and distances are measured in micro, micro, 
micro units. Bat the 123 pages of this book would 
hardly be adequate for the unfolding of the story. 
Its purpose is serve as an introduction to the 
great imablems of space, time and motion. More 
it is oimcemed with the development (and 
of the theory of rdativity. Its methodn 
aw yery simple. No mathetnatioal formulae or opera- 
M ^ of any kind are introduced. 

1^) tnvd view introduced by 

ei^ doeit stand still, The con- 




fiiervativea fought against his view. It belied the testi¬ 
mony of our senses. “So too do the revolutionary 
views introduced by Einstein.” 

From the consideration of motion and gravitation 
the book proceeds to the problems of light. What is 
light? Is there an ether? WJiat did the Michelson 
and Morley experiment prove? According to the 
author it proved that there is no ether. And Einstein 
seised this result, “one of the greatest experimental 
precision.” Thus “Einstein *s theory of relativity, the 
most magnificent achievement of modern physics, was 
suggested by the closest adhesion to experimental 
facts” (p. 51). Unfortunately, however, it would 
appear that the author has never seen the interference 
fringes in a good interferometer and he has an ex¬ 
tremely hazy view of the phenomenon of interference, 
for in explaining the Michelson and Morley experi¬ 
ment he states that “the belated arrival” of one of 
the beams “could be proved by the appearance of 
shadow bands.” ‘^et the surprising result was that 
no shadow bands appeared at all: there was no re¬ 
tardation of the ray” (p. 66). Shades of Michelson, 
Morley, D. C. Miller 1 The fact of course is that the 
interference fringes (shadow bonds) were marvel¬ 
ously clear. What was looked for w^s a side shift 
the fringes as the instrument was rotated so that 
the SSost-West arm became the N-8 and vice versa, 
''tpi. the Morley experiment no appre- 
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ciablo shift was seen, in the Miller case a partial shift 
(cause unknown) was detected. 

Tlie decrease in frequency, the increase in wave¬ 
length, of a spectral line sent out from an atom in a 
very strong gravitational field as compared with the 
radiation in a weak field is set forth, but again the 
author's knowledge of physics is greatly at fault. 
According to him **the number of vibrations of the 
light emitted by a circulating electron is a measure 
of the number of revolutions of the electron about 
the nucleus.^^ That point of view, briefly held, was 
explodcil thirty years ago. The author believes that 
the confirmation of this result of the relativity theory 
—the red shift of spectral lines due to strong gravi¬ 
tational fields—depends on the completion of the 
“Einstein tower*’ in Potsdam, “a structure combining 
to perfection every astronomical and physical con¬ 
trivance/^ designed by E. Freundlich (who according 
to the translator was forced to leave Germany in 
1933), who was to measure with high accuracy the 
dark lines of the solar spectrum. But the shift for 
radiations coming from dense stars has been found. 
It is several times greater than the computed solar 
shift and is in accord with the theory. 

The bcK^k is intended to acquaint philosophers with 
some of the new aspects of matter and motion. But 
the author docs not feel that it is necessary, perhaps 
not even advisable, to point out that some of these 
new properties, such as the increase of mass on ac¬ 
count of motion, have an experimental basis entirely 
apart from the theory of relativity. It may be that 
the author desires to avoid, for himself and his prob¬ 
able readers, the difficulties involved in the elucidation 
of tiitse experiments. 

Gordon Fkrrie Hull 

RADIOLOGY IN INDUSTRY 

Industrial Radiology. By Ancel St. John and Her- 

HKRT R. ISENmiRfiER. Second edition. New York: 

John Wiley and Sons, Inc. 1942. 

The first edition of this book, entitled “Industrial 
Radiography," was published in 1934. The chief sub¬ 
jects of the first edition and of the present revised 
edition are the examinations by means of x-rays and 
gamma-rays of castings, forgings, welded joints, pack¬ 
aged materials, assemblies such as vacuum tubes and 
other industrial products. The authors are pioneers 
in this field of investigation. During the last five 
years, the use of the methods which they discuss has 
increased tremendously. Thus, they have an admir¬ 
able background for describing the radiographic and 
fluoroscopic methods which are used for examining a 
great variety of the products of industry. 

The new seeond edition contains in revised 

form the material of the first edition. The diHcussions 


Yol. 9$, No. 3534 

of gamma-ray radiography and fluoroscopy have been 
expanded in the new book. 

The most important new material in the second edi¬ 
tion* is the expansion of the list of references in the 
field of industrial radiography. In the first edition, 
the bibliography at the end of the book lists 426 books 
and articles in technical journals. In the new edition, 
there are 1,314 items listed in the bibliography; some 
of these are as recent as October, 1042. The index is 
very usefully arranged. After each item of the index, 
page numbers appear, as in the conventional index; 
in addition, there arc numbers in italics and these re¬ 
fer to the numbered references in the bibliography. 
Thus, if the book is used as a reference work, an item 
in the index will refer the reader not only to the 
material in the book on this particular subject, but 
also to the work of one or more writers who have 
presented their work in the technical literature. 

No material is included in this book on the use of 
x-ray spectroscopy in industry. One might be led to 
believe that such material would form a part of “in¬ 
dustrial radiology.” Apparently, the use of x-ray 
spcctroBCopy in industry and the use of x-rays and 
gamma-rays for making fluoroscopic or radiographic 
examinations are two distinct fields; the authors of 
this book confine their attention to radiography and 
fluoroscopy, except for a brief note on the diffraction 
of x-rays in Chapter IV. 

S. Rbid Warren, Jr. 

Moore School or Electrical Enoineebzno, 
XJnivebsitt or Pennsylvania 

ENZYMES 

Chemistry and Methods of Enzymes. By James B. 

Sumner and G. Fred Somers. 365 pp. New York: 

Academic Press, Inc. 1943. 

An author of a book on enzymes, unless he writes an 
all-inclusive one such as Oppenheimeris Handbuch, 
faces the same problem as an anthologist. His choice 
and emphasis will follow his personal predilection or 
some definite plan. The authors of this book on en¬ 
zymes appear to have followed the former method. 

The enzymes are elaasifled in the usual way into 
esterases, proteases, oxidases, etc. With the exception 
of urease, which is discussed as a possible important 
factor in the nitrogen cycle, no attempt is made to 
assess the functions of the enzymes in the cell. Per¬ 
haps as a consequence of this, the amount of space 
allotted to an enzyme is not commensurate with its 
known importance. For instance, under the esterases 
the cholinesterase is discussed in one and a half pages 
and no description of the methods of isolation is given, 
whereas ohlorophyllase, the function of which is still 
unknown, is allotted more than two pa||ie whush 
elude a detailed description of its preparation. Under 
the proteases, the methods for ibe Orystidliii^n of 
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trypsin, pepsin, and various peptidases are described 
in detail almost as great as that found in Northrup's 
book on Crystalline Enzymes, but tlie methods for the 
or3nstallization of papain and flcin are not included. 

The discussion of each enzyme begins with a short 
historical note followed by a list of organs or or¬ 
ganisms where the enzyme has been found. With the 
exception of urejjse no data are given to indicate the 
relative concentration of the enzyme in the cells where 
it occurs. The action and specificity are then discussed 
and excellent formulae and equations are presented. 
This is usually followed by a description of the 
preparation and purification of the enzyme and a very 
useful outline of the methods for the estimation of its 
activity. The compounds which inhibit the enzyme are 
listed but the value of this is limited by the fact that 
neither the concentration of inhibitor, the conditions 
under which it acts nor the references are usually 
given. Moreover, the lists are generally far from com¬ 
plete. Eserine is the only inhibitor mentioned for the 
cbolinesteruso and 3 M urea the only one for the 
monamine oxidase. 

The book begins with a simple and clear account of 
the general characteristics and properties of enzymes 
and ends with a chapter on carbohydrate metabolism 
and the Szent-Gyorgyi and Klrebs cycles. This chap¬ 
ter includes tlie facts and theories made familiar by 
the numerous reviews that have recently appeared on 
the subject. The book on the whole is clearly and 
tersely written, well printed, and has only a small 
number of misprints. Enzyme chemists should find 
it useful particularly because of the fommlae and 
methods of estimation which are given. Since, as the 
title implies, chemistry and methods are the main con¬ 
cern of the authors, the book may be considered to 
have aehie^ved its purpt)se. 

FREuaaarcK BEHNiiEm 

WILDLIFE REFUGES 

Wildlife Refuges, By Ira N. Gauriklson. New 
York: The Macmillan Company. 257 pp. 32 
plates. 17 figs. 1943. $4,00. 

For so many years it has been the fate of one who 
wrote of the wild life of the country to approach the 
subject with a teling of despair, that it is quite a 
relief to find a book which is openly and frankly opti¬ 
mistic, a book which speaks of attainments rather 

SPECIAL 

INTERFERENCE OF INACTIVE VIRUS WITH 
THE PROPAGATION OF VIRUS 
OF INFLUENZA 

much is known as to the optimal eonditions for 
|>ropagatioo of the inHuenxa A and B virus in 


than of defeats and losses. Instead of recording in¬ 
creasing additions to lost causes it contains references 
to 17,643,015 acres added to the national wildlife 
refuges and many other acres under private and public 
ownership. It is indeed heartening to read that “All 
together they are approaching adequacy,” especially 
as it appears under the name of the director of the 
Fish and Wildlife Service, Here one may read the 
history of the movement from the early action by the 
California legislation in 1870, through a succession of 
similar events in a series of actions until finally in 
1039 332,438 acres were added by the Resettlement 
Administration. These are all national cfEorts, to 
which must be added many more state refuges and 
numerous private grounds. 

The book covers so much ground that it is impossible 
to note every phase of the treatment, but possibly a 
brief review of one Uipic, the Okefenokee swamp area, 
will serve to pre.sent the treatment. It is noted here 
that this area is impossible to classify, having in¬ 
habitants that would permit it to be designated as a 
migratory wild-fowl area, a big game refuge or a 
general wildlife refuge. The condition of the forest 
is mucli regretted, but it is pointed out that before 
many years have passed, it will be back in good form 
again, because of what still remains and because of 
the rapid growth of vegetation. The prairies are de¬ 
scribed and also the peculiar methods of travel. Only 
when he comes to a description of the animal life in 
the morning and evening of the day does the author’s 
statement that “Okefenokee is marvelous” find justi¬ 
fication. A brief general description of the swamp, 
in which the occurrence of the fabulous “sink holes” 
is vigorously denied, is followed by an account of the 
fishing, which is dejicribed as “locally famous.” It is 
believed that this is a permanent condition, although 
the habit of going dry and burning is recognized as a 
handicap. Finally tlie author takes up the subject 
of the future of the swamp, pointing out the desire 
to restore it to its former state, but also indicating 
tliat some animal form such as the panther and ivory- 
billed woodpecker seem to be entirely absent now. 
Altogether the account ends most hopefully. Each 
topic in the book is taken up in n similar way, and the 
final picture is one of great hope and expectation. 

C. E. McCnuNO 

SwAKTHUoax College 

ARTICLES 

the allantoic cavity of the chick embryo. In an at¬ 
tempt to gain this information it was found that the 
active virus as shown by titration in mice may reach 
maximal titer (50 per cent, mortality end point) in 
the aUantoio fluid as early as 12 to 18 hours after 






m£ectio|i, depending on the eoneentration of the in- 
ocnltuii. After attaining maximal concentration the 
amount of active virus decreased more or less rapidly 
with further incubation of the embryos until after 3 or 
4 days frequently less than 1 per cent, of the liighest 
titer was left. 

In contrast to the active virus as titered in mice 
the red c^ll agglutinative reaction became positive in 
the allantoic fluid later and after reaching maximal 
strength the ngglutinating tiler remained more or less 
constant usually for at least 48 to 96 hours of incu¬ 
bation. 

Using fluids collected at the height of active virus 
titer, subcultures ultimately reached equally high red 
cell agglutinating titers, regardless of whether un¬ 
diluted or 10,000 to 100,000-fold diluted virus prepa¬ 
rations had been used as inm^ulu. However, when 
allantoic fluids were passed which had been harvested 
at a time when the active virus titer had decreased 
markedly, the growth of virus from a concentrated 
inoculum (0.5 ml of undiluted or 10-fold diluted fluid) 
was much le.ss than the growth of the virus from an 
inoculum diluted 1,000-fold or more (Table 1). This 


TAHLE 1 

BliLATION BETWBK.V THE CONCENTUATION OJT TUB iNOCtJLOM 

ANO THE PlIoeAOATlON OV TH» VlflDB 


Inoculum* 
0 5 ml 
diluted 

Time of 
harvest 
(hours) 

Titration In 
mice LI)ay per 
mlt log 

Agglutination 
of chick ml 
cells units 
per ml 

1 ! 10 

24 

3..3 

8 


48 

2.0 

4H 


72 

n.t. 

48 


IHl 

1.3 

16 

1:100 

24 

3.0 

0 


48 

4.3 

224 


72 

n.t. 

192 


00 

2.1 

160 

1:1000 

24 

2,0 

0 


48 

5.8 

512 


72 

4.6 

640 


90 

4.0 

384 


* Lee strain of Influcn/n D. 
t liO per cent, mortality dones per ml. 
n.t. * not tested. 


paradoxical behavior had previously caused difficul¬ 
ties in the passage of some influenzal strains and even 
led to their occasional loss. 

It appeared possible that inactive virus accumulat¬ 
ing with prolonged incubation could interfere on sub¬ 
culture with the propagation of the active virus in the 
allantoic sac. When active virus in optimal dilution 
(homologous or heterologous strains) was added to 
such ^‘inhibiting” fluids and the mixture passed to 
chick embryos, the resulting formation of the red cell 
agglutinating agent was never higher than that in 
other eggs inoculated with a mixture of ‘^inhibiiing^' 
fluid and saline solution. The use of normal allantoic 
fluid and normal chorio-allantoic membrane obtained 
from embryos of the same age as the “inhibiting” 


fluid did not prev^t the normal propagation of the 
virus. 

In an effort to demonstrate the “inhibiting^' factor 
more clearly, attempts were made to Activate the 
viable virus in fluids harvested 24 or 06 hours after 
inoculation. Heating of the fluids to 56° for 36 
minutes or even 1 hour, or ultraviolet irradiation^ 
under continuous mechanical agitation for 30 to 60 
minutes usually inactivated enough of the virus to 
render them innocuous for mice, but sufficient con¬ 
centrations of the active agent were left to initiate 
some multiplication when injected into the allantoic 
cavity of chick embryos. Although inactivation was 
incomplete, the following inhibition experiments have 
given clear-cut results. 

Active virus was injected in optimal concentration 
into embryonated eggs eitiier simultaneously with, or 
3 hours following, the administration of the partially 
inactivated fluids described above, and the propaga¬ 
tion of the virus was measured by titration of the 
allantoic fluids liarvested 48 hours later either by 
inoculation of mice or by red cell agglutination. In 
each case the titers were reduced to those of the con¬ 
trol fluids, prepared by injecting “inhibiting” fluid 
and saline solution. The experiment summarized in 
Table 2 shows that no red cell agglutination was noted 
after 48 hours and further incubation did not alter 
the result. Titration of the allantoic fluid in mice, on 
the other hand, reveale<l the presence of some active 
virus, which, however, amounted to only a fraction of 
1 per cent, of the amount of virus found in the allan¬ 
toic fluids collected from eggs inoculated with active 

TASLK 2 

iwrBwruRBNCB ov Pabtialw Inactivated Vxavs with tub 
Fropaoatiok of tub Activb Aobnt 


BcsuUa after 4B taottra of 
IncubatlOQ 


Flrat injectloii 
0.5 ml 


Second injection 
3 Uonraiater 
0.5 ml 


Ir 

I 




Irradiated virus* 
harveeted 24 houra 
after inoculation 
(undiluted) 


eaflne 

vlruiB* i; lOpO 


Irradiated vlme* 
barveated 90 noura 
oftar Inoculation 
(andiluted) 


aaline 

vlru* 1:1000 


•““**’* vinw 1:1000 


4,0 _ 0 ,0 

4.3 0 0 

>■8 0 lOT 

3.3 0 lot 

0.8 T68 MO 


'*W 8 •train of inflomn A^nnaatolc 

to oriiotHHtr ln|M^ nd^fon, on :0MniU“ 

>•’4 Snaoil* .'K' 
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virus foUowmg admiaistration of normal allantoic 

Similar interference experiments conducted in mice 
by the intranasal injection of partially inactivated 
virus preparations, followed 6 hours later by the 
active agent, have given results indicating that the 
same phenomenon may be demonstrated in this spe¬ 
cies, Protection against as much as 250 60-per-cent.- 
niortality doses was noted. 

Interference of one virus with another Ims been 
observed repeatedly. The viruses may be quite unre¬ 
lated or very closely related, as is the case with neuro- 
trcipic and non-neurotropic strains of induenax Type 
A virus.® Interference of inactivated bacteriophage 
with the active agent of the same strain has been 
obser^^ed recently^ and the present results extend these 
observations to the influenza viruses. It seems very 
likely from the data presented that virus having b<^en 
inactivated during the process of cultivation Tiuiy 
cause such interference phenomena and acx^ount for 
the difficulties encountered in the propagation of some 
strains of influenza virus. A more extensive report 
will be published elsewhere. 

Werner Henle 
Gertrude Hekle 

University or Pennsylvania 

THE EFFECT OF CASTRATION AND TESTO¬ 
STERONE PROPIONATE ON d-AMINO 
ACID OXIDASE ACTIVITY IN 
THE MOUSEi 

In recent reports from this laboratory we have in¬ 
dicated the effect of castration and testosterone pro¬ 
pionate on the activity of three hydrolytic enzyuies.®- ' 
We now wish to report findings with respect to an 
oxidative enzyme, d-amino acid oxidase. 

The mice were of an inbred stock, Buffalo-Marsh 
Castration and implantation of the testo¬ 
sterone propionate® pellets were performed when the 
mice were 18 ± gms body weight. The enz^mie activ¬ 
ity was determined by a modification of Elvebjenrs 
method. The pyruvic acid formed in the presence of 
arsenite was determined by the 2,4 dinitrophenyl- 
hydrasone method. 

» Ot S. Andrewee, Brit, Jour, Ea®. Poth., 23, 214, 1942. 

« S- E* Luria and M, Delbrfick, JSiochem,, 1: 2U7, 

im, 

* ^8 inveatlgation was aided by grants from the Oiba 
Fhariaseetitleal Pfodnets, Inc,, Summit, N. J., and the 

Maer, Jr., Fotuidation, New York, N. Y. 

tC. Eorinddan and L. 0. Clark, Jr., Jmr. Biol. 

m , 7m, im. 

< 0. D. Eodiakian and R. P. Pox, Endocmolo^y, 30: 

mow, 

^ The ndee were provided by the Biological Station, 
N. Y., the oourteey of Drs. W. S. 

OM ti Waraer. 

was sup- 

fSba l^uets, Ine,, through 


^e results in Table 1 demonstrate that the mouse 
kidney loses part of its ability to oxidatively deami- 
nate d-alanine as a result of castration. The adrain- 
ktration of testosterone propionate not only restorers 

TAHLK 1 

THR fJPFRrr OK Casthaticpn and Tbstostkbonb Ubopionatr 
ON THR d Amino Acid Okidasb Activity of 
Mocub Kidnkv 


Pyruvic add formed 

TreatTiicnt* No. gram 

micro- Per micro- Per 

niolofl cf»nt. iiiolea 


Castrate .. C O.lTd) 20,1 -70 75 -54 

Normal ... 5 0.402 05.5 . . 104 

CAiat. and T. 

P. 0.545 108.0 H 04 108 +2) 

Nonnftl nnd 

UP. 3 0.537 102.0 + 55 100 + 10 


• JkHly weiKtit ni wistratlou 18 ± gniH. Troatmont for 130 ± 
daya. 

this property but increases it above normal. These 
data provide further evidence for our program to 
elucidate the nature and purpose of the protein 
anabolic properties of certain steroids originally ob¬ 
served in this laboratory in castrate dogs.® 

The Bubatrates incubated with mouse liver brei in 
no instance showed the, presence of pyruvate. Either 
the mouse liver possesses no d-amino aeid oxidase or 
it has a different mechanism than the rat for metabo¬ 
lizing pyruvate. We have been able consistently to 
find pyruvate in good amounts in substi^ates incu¬ 
bated with rat liver brei according to exactly the same 
procedure used for the mouse experiments. This dif¬ 
ference in enzyme activity between the two spetdes is 
not too surprising, for we have noted marked differ¬ 
ences in the arginaso and x^hosphatase activities in 
these same species. 

L. C. Clark, Jr. 

C. D. Kochakian 

R. Phyllis Fox 

Department of Vital Economics, 

University of Rochester 

differential inhibition BETWEEN 
NORMAL AND TUMOR (CROWN 
GALL) TISSUE IN BEET 
ROOTS 

A niStiNOT difference has been found by the authors 
in the action of resorcinol and of cyanide upon the 
rate n£ oxygen uptake in the tissues of normal beets 
and of beet root tumors induced by inoculation with 
Ph^tomonas tumefaciens. 

With normal beet tissue an inhibition of 12 to 14 
per is obtained with 0.0166M resorcinol, whereas 
in turned tissue this amounts to 20 to 23 per cent. 

40. D* Kochakian and J. R. Murlin, Jour, Nutrition, 
X0S 437, I»85; Ata. Jour. Phpaiol., 117: 642, 1986: C. D. 

21: 760, 1937, 
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mhibition* Similarly, it was found that cyanide in 
concentrations of 0.0166M inhibits the oxygen uptake 
to the extent of 84 to 86 per cent, in normal beets 
and of 79 to 80 per cent, in tumor beet tissue. 

Previous work in this laboratory^ has shown a dif¬ 
ferentiation between tlie healthy part and the tumor¬ 
ous part of the same beet, whereas the above work 
shows a differentiation between tumorous tissue and 
the tissue of an entirely healthy non-infected beet 
root. 

Upon addition of cyanide to resorcinol, and vice 
versa, in the case of both healthy and tumorous beet 
root tissue, there is an increase in inhibition of 6 to 
8 per cent, above that due to cyanide alone. These 
results are summarized in Table 1. 


TABLE 1 

Effect of RBsonciNOL and Ctanidb on the Kebpihation or 
Noumai. and Tomou Bbkt Root Tishdr 



Per (?ent. JnbJbJtlon 

Substance added 

Beet tissue slices 


Normal 

Tumor 

Resorcinol . 

12-14 

20-23 

OyonWe . 

84-86 

70-80 

Resorcinul and cyanide . 

02 

86 


V9L. 98, Na 9884 

They suggest: {a) Tumors as well as healthy 
beets may have the following types of respiratory 
mechanisms: (i) cyanide insensitive system, (ii) re¬ 
sorcinol insensitive system, (iii) cyanide plus resor¬ 
cinol insensitive system, as well as the corresponding 
sensitive systems, the relative proportion of the three 
systems in tumor and healthy tissue being different in 
each case. (6) The inhibitions brought about by 
cyanide and by resorcinol function to a certain degree 
independenlly of each other, (c) It appears possible 
that different active centers of the same enzyme (prob¬ 
ably a heavy metal compound) are attacked by both 
inhibitors but to a different degree. 

Experiments are now in progress to determine the 
nature of this differentiation between tumor and nor¬ 
mal tissue. 

The authors wish to thank the Carnegie Corporation 
of New York with whose financial assistance this work 
is being carried out. Michabub 

Irving Levi 
Harold Hibbsrt 

DiviiuoN OF Industrial and 
Cellulose Chemistry, 

McGill University 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SENSITIVE COLOR REACTION FOR THE 
DETECTION OF URACIL AND 

CYTOSINE^ » 

The author will describe in this paper a modifica¬ 
tion of the well-known Wheeler and Johnson color 
test for Uie detection of the pyrimidines uracil III 
and cytosine'* IT, which hovS met with wide application 
since the date of its discovery in the Yale Laboratory. 

The original test is based on the action of bromine 
on either of tiicse two pyrimidines in aqueous solu¬ 
tion, which reacts with them quantitatively with for¬ 
mation of 5,5-dibromoxyhydrouracU I. This hydro¬ 
pyrimidine is characterized by its reactivity towards 
barium hydroxide with which it reacts in aqueous solu¬ 
tion to form (1 )"-isodialuric acid V and (2)—by re¬ 
arrangement dialuric* acid VI. Both of these pyri¬ 
midines give insoluble, deep-purple colored barium 
salts by neutralization with an excess of barium 
hydn>xide.'^ 

NH-CO 

io kjit, 

iIh— imoH 

I 

1 A. C. Neish and Harold Hibbort, forthcoming publi¬ 
cation. 

1 Contribution from the Department of Chemistry, Yalo 
Uuirersity. 

s^^Beeearcheo on Pyrimidines/* clxxx. 

ft Wheeler and Johnson, Jour. Siol. Chem., 8; 183,1907, 


Bromine water or liquid bromine are neoesaary re¬ 
agents for the application of this useful test. There 
are, however, limitations in applying successfully the 
color test when uracil and cytosine are present in very 
small quantities; and furthermore, bromine is not 
always available in clinical laboratories for experi- 
mciitation. The author also has experienced unex- 
jjected difficulties in detecting uracil and cytosine in 
the study of natural products containing mixtures of 
carbohydrates, purines and pyrimidines. He has, 
therefore, devised a new technique or modification 
of the original Wheeler and Johnson procedure* for 
testing for these two naturally occurring pyrimidines, 
which is an improvement on the original experimental 
procedure. 

The new technique calls for only two common labo¬ 
ratory reagents, namely, concentrated hydrochloric 
acid and aupcroxol,® Advantage is taken, in this new 
application of the color test, of the known reactivity 
of hydrogen peroxide towards hydrochloric acid as is 
expressed in the equation below. The hypochlorous 
HCa + ===== HOOl + H,0 

acid formed in this reaction reacts immediately and 
quantitatively with uracil or cytosine if present in 


4 Behrend and Koch, Ann,, 315: 246, 1901. 
ft Behrend and Rooeen, Ann., 2S1: 244,1880, 
ft Hydrogen peroxide 30 per cent.—Merck and Oompany, 
Bahway, K J. 
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fiuch a solution with formation of 6^-dichloroxyhydro- 
uracil IV. This cliloro-compound reacts with barium 
hydroxide in a similar manner as the broino-pyri- 
midine I, yielding the characteristic, purple barium 
salt of dialuric acid VI. The pyrimidine IV has pre¬ 
viously been prepared in this laboratory by the action 
of chlorine water on uracil, and by the oxidation of 
ura<ul with potassium chlorate in hydrochloric acid 
solution.'^ In other words, the original color test for 
the detection of uracil and cytosine was dependent 
upon the formation of 5y5-dibromoxyhydrouracil® I, 
while in this new modification of the test 5,5-dichlor- 
oxyhydrouracil IV functions as the key pyrimidine 
reagent. The sensitiveness of the test has been in¬ 
creased by introduction of this new experimental tech¬ 
nique. 

N—“C—NH, 

JjH 

A,.-in 

II 

NH-CO Nil-(:0 NT!-00 

(io (!h— djci.- »(io (!:(oh)j 

lill-jjH-iirOH NH-OHOH 

III IV 

NH—00 

(io CHOH 

In—io 

VI 

Expbbimentai- Part 

The Formation of 5^’Bichloroxyhydrouracil IV by 
the Action of Hydrogen Peroxide on TIracil in Hydro¬ 
chloric Acid Solution:^ One gram of uracil was dis¬ 
solved in 20 cc of concentrated hydrochloric acid and 
15 cc of superoxol (Merck) added at 0®. Heat was 
gradually evolved on standing accompanied by evolu¬ 
tion of oxygen, but without development of color. 
After allowing to stand at laboratory temperature 
for several hours (12 to 15), the solution was then 
transferred to a glass evaporating dish and exposed 
to a draft of air in a hood. Beautiful, glistening 
prisms began to form and increased in quantity mitil 
1.0 g had '^deposited. They were identified as pure 
6;6-dlchloroxyhydrouraoil^ IV. The compound con¬ 
tained chlorine and decomposed with effervescence at 
218°, This pyrimidine reacted immediately in cold 
aqueous solution with barium hydroxide yielding a 
briHi^t purple precipitate of the characteristic 
barium salt oi diidurie acid. 

Analyiift; Cale'd. for 04 HAK,Cli * H^O N, 12.90 

Pound: N, 12.80,12.75. 

T£^tuioiL, Am. Chm. 40: 26,1008. 

f See/ ^£tose«rc|ieB on Pyrimidines,” olxxriil. Johnson, 
194$* 




The acid solution remaining after filtering off the 
crystals of 5,5-dichloroxyhydrouracil IV responded 
immediately to tlie Wheeler and Johnson color test 
for uracil. 

Method of Application of the Modified Wheeler and 
Johnson Color Teat for Detection of Utaeil and Cyto¬ 
sine : Use a 10 -15 cc pyrex beaker for performing the 
test. Deposit on the bottom of this beaker 5-10 mg 
of uracil, or the mixed sample to be tested, and moisten 
wiUi 0.5 or 1.0 oc of superoxol. There will be no 
apparent change or develoyimeut of color. Then add 
from a pipette the same volume of pure concentrated 
hydrochloric acid (0.5 or 1.0 cc). Heat will be evolved 
and the uracil will finally dissolve, giving a perfectly 
clear solution. The mixture is then heated on a boil¬ 
ing water or steam bath when a violent reaction will 
set in wdth rapid evolution of oxygen. After sub¬ 
sidence of this reaction continue to heat at 100° until 
the mixture is reduced to a volume of about 0.5 cc and 
then cool. If uracil or cytosine were present in the 
test mixture, an immediate purple coloration or pre¬ 
cipitate will be formed by addition of barium hydrox¬ 
ide solution until the reaction mixture shows an alka¬ 
line reaction. The whole operation can be conducted 
in an open laboratory hood, which is not the case when 
bromine is used in applying the test. Both uracil and 
cytosine are very sensitive towards hypochlorous acid. 

In testing for the presence of uracil or cytosine in 
solutions of unknown concentration, a know^n volume 
should be evaporated almost to dryness before apply¬ 
ing the hydrogen peroxide treatment for formation of 
5,5-dichloroxyhydrouraeil IV. 

In Table 1 are rec^orded the results of a series of 
color tests applied to different reactants according to 
the new technique for detecting uracil and cytosine. 

TABLE 1 

A. Reactants which gave positive tests confirming the pres- 
ence of uracil or cijtosinv: 

1. Uracil, uracil 4 thymiao, uric acid-f-uracil^ 4- 
methyluracil 4 uracil, cytosine hydrochloride, yeast 
nucleic acid nytoBine, 4 -methyl uracil + cytosine, 
glucose and uracil, thymine + cytosine. 

2. S'Ethylmercapto-d-oxypyriniidine, 2-mothylmercap- 
tO'6*aminopyriraidiue. 

IJ; Reactants which gave no color test indicating the ab¬ 
sence of uracil and cytosine: 

1. Thymine, uric acid, 4'mothyhiracil, hydrouracil, 6- 
bromhydrouracil, 4'phenyIcyto9inc, 4,5-dimethylura- 
cil, yeast nucleic acid, 4‘phonyUiracil. 

0. Reagents used in applying the ohore color teats ; 

1. Superoxol, concentrated hydrochloric acid and ba¬ 
rium hydroxide. 

SUMMART 

(1) Uracil and cytosine are both transformed qoan- 
titittivriy into 5,6-dichloroxyhydrauraoil by interaction 
with eaperoxol and concentrated hydrochloric acid. 
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(2) This 5,6‘dichloroxyhydrouracil reacts mUi 
barium hydroxide immediately at ordinary tempera-w; 
turo giving the purple colored barium salt of dialurie 
aoid. 

(3) Both uraeil and cj’tosine can be detected suc¬ 
cessfully in minute quantities by application of the 
technique discussed in this paper. 

Treat B. Johnson 

New Haven, Conn. 

A NYLON BLOOD AND PLASMA FILTERS 

The storage of blood and plasma has become com¬ 
monplace within the last few years. However, these 
products frequently develop precipitates despite the 
use of what appears to be an adequate amount of 
sodium citrate as the anticoagulant. Although it is 
desirable that fresh blood be filtered immediately be¬ 
fore administration to the patient, this precaution is 
mandatory when stored blood or plasma is used. 

Materia,Js sucli as cotton gauze, fiber glass braid, 
glass beads and stainlesH steel gcreens have been em¬ 
ployed for filtration with varying degrees of success. 
More recently, Novak^ has advocated a viscose rayon 
oloth. 

During the past eight months we have been using 
a nylon^ filter which has the following desirable char¬ 
acteristics: (1) It removes all clots without clogging; 
(2) it does not shed lint into the filtrate; (3) it is 
simple to clean, assemble, and sterilise by autoclaving, 
and (4) it is inexpensive so that the filter bag may 
discarded after being used once.* The filter fabric 
has approximately 30,000 orifices per square inch; a 
double row f»f stitches with very fine nylon thread 
eliminates any danger of leakage. The bag has a 
filtration surface of approximately 50 sq. cm.'* This is 
more than aitiple for the complete filtration of at least 
500 ml of blood or 3,000 ml of plasma- Our failure 
to observe frequent clogging of this fine mesh filter 
is probably related to the fact that the nylon filaments 
are very smooth with round (^ross sections and aqueous 
solutions spread over the surface of the fabric without 
absorbing much moisture. The filtration of blood 

1 Presented before the Academy of Burgery, Philadel¬ 
phia, April 5, 1943, as a coutrihiitiou from the Philadel¬ 
phia General Hospital, Solution Boom Committee, which 
also includes Dr. J. H, Clark, Dr, H, I. Htielcski, Dr, J. 
G. Beinhold and Dr. W. G. Turnbull. 

aM. Novak, Science, 97: 248, March, 1943. 

3 The specially woven fine nylon fabric is known as 
* ‘ Heinatox. *' The filter and fabric are available from 
Frederick H. Bbodes, Madison, N. J. 

* Due to the current critical value of nylon the bagi 
have been washed and used repeatedly. Immediately 
. after use, the bag is rinsed blood^free in saline. At the 
end of the day, the accumulated bags are washed thor¬ 
oughly in Droft, a sulfonatod fatty add detergent mar¬ 
keted by the Procter and Gamble Company. The bag# 
are then rinsed thoroughly in distilled water, boiled m 
dlBtillsd water for about 15 minute#, air-dried, assembled 
in sets with tubing and auteclaved. Each filter has been 
used at least twenty-five thnes. 


threrugb the nylon fabric ^delds results that are eom* 
parable to Uiose obtained with a atandard 200-zneeh 
acroen,® 

Fig. 1 allows the assembled filter. In uae, the can¬ 
nula is inserted into the appropriate orifice in the 



rubber-stoppered Wood bottle, and the filter with its 
glass-covered drip tube remains aospended from the 
inverted bottle, The reservoir, tubing and 18-gauge 
needle are filled with saline. When the flow into the 
vein Is definitely established, the filter assembly is in¬ 
serted into the saline reservoir tube and the rate of 
blood fiow is adjusted with the clamp to about 10 
per minute. The unit simplifies the administration of 
blood or plasma because it includes the filter, the 
Murphy drip principle and the saline reservoir for 
starting the transfusion. No instoneu of senfdtivity 
to nylon has been observed in over 1^000 blood and 
plasma infusions. No reactions have followed 
administration of plasma in over 200 eases apd the 
incidence of reaction with the use of whole Mobd has 
been very low. A further analysis of these 4nta wffl 
be presented in a separate eommimieation* 

'"SI azn^iadebted to I>r.:'Sbuit Bttumia, 

Maurr, for 

comparative test." y.. 
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ORGANIZATION OF AMERICAN SCIENTISTS 
FOR THE WAR.' II 

By Dr. KARL T. COMPTON 

PRESIDENT, MABSACITllSETTB INSTITUTE OF TECHNOLOOY 


WaK-TIMK SOIKNTIPIO ORGANIZATION 

In spite of the apparently complete poncistimc 
organization which I have just described, it has always 
been our experience, in the time of great emergency, 
that it appears advisable to establish temporary new 
agencies to deal particularly with the emergency. 
For examjple, I happened to be attached to one of 
theae temporary agencies during the last war and I 
mention the matter not only by way of illustration 
but also because it will enable me to relate an anecdote 
about your late distinguished colleague, then Sir 
Ernest Rutherford, 

This agency was the Research Information Service, 
set up jointly by our Military Intelligence, Naval In¬ 
telligence and Council of National Defense, with 

t Pilgrim Trust Lecture, und^r the auspices of llio 
Bbyal Society of London, May 20, 1943. 


offices in Washington, London, Paris and Rome. The 
function of these offices was essentially the same as 
that of the scientific liaison offices which have been 
operating so effectively between units of the British 
Commonwealth and the United States during Hie 
present war. 

The head of the Research Infonnation Service in 
London was the late Professor Bumstead, whom some 
of you doubtless remember. I was attached to the 
Paris office and happened to be temporarily in charge 
during the time when an allied conference on sub¬ 
marine detection was arranged in Paris under the 
auspices of this office. 

One of the delegates from Great Britain was Sir 
Ernest Rutherford, who had been collaborating closely 
with the French physicist, Paul Langevin, in the de- 
yelopment of underwater supersonic devices. The day 












u 

before the eonferencef when the British and American 
delegr&tions came over from London^ Rutherford was 
not present, but he sent me a letter, delivered by 
Professor Bumstead, stating that some very recent 
experiments which he and his research assistant had 
been carrying on in the Cavendish Laboratory had 
apparently indicated success in disintegrating the 
nucleus of the hydrogen atom. “If this is true,'' 
Rutherford wrote, “it is a fact of far greater impor¬ 
tance than the war/* He went on to say that he was 
in the midst of a second experiment to check these 
startling findings and that he would be delayed a 
couple of days pending the termination of this experi¬ 
ment. Then Rutherford added as a postscript: “Tell 
nobody about this because I may be mistaken.*' Later 
it developed that what Rutherford had actually done 
had not been to disintegrate the hydrogen nucleus, 
but rather to disintegrate the nuclei of nitrogen 
atoms. So far ns I know, Rutherford's letter to me 
was the first written indication of success in the long, 
long struggle to produce by artificial means a trans¬ 
mutation of one chemical element into another. I 
wish I had kept that letter and had turned it over to 
Professor Eve at the time when he was writing his 
interesting biography of Ernest Rutherford. But to 
return to our topic: 

I have frequently tried to analyse the reasons for 
the establishment of special scientific agencies during 
times of crisis. The reasons I think are varied and 
rather fundamental. One of them is that every great 
crisis involves conditions so different from the normal 
situation that the types of organizations which can sur¬ 
vive and operate during peace-time are not adequate 
to meet the emergency. It may be, for example, that 
the emergency calls for exercise of very extensive ad¬ 
ministrative functions, such as the supervision of re¬ 
search projects and the disbursement of large govern¬ 
mental funds to a far greater extent than in peace¬ 
time. Hence a peace-time body of scientists organized 
primarily to exercise advisory functions may not be 
organized in a manner suited to prompt and efficient 
executive action. Another reason is the impossibility 
of always maintaining in the administrative positions 
of peace-time agencies the personnel who would be 
most effective for handling important projects in a 
war emergency. Men who have the proper capabili¬ 
ties are frequently too busy and too active in other 
directions to be willing to hold down positions in a 
peace-time organization which is relatively inactive. 
Consequently, when the emergency comes, the only 
alternatives may be to change the leadership in the 
existing organizations, a difficult if not impossible 
process, or to set up new temporary agencies to deal 
with the emergency. 
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Whatever the reasons may be, this present wet 
^nergency has run true to form and has resulted in 
the establishment of a group of special agencies of 
temporary eharacter which I shall proceed now to 
describe. It is these agencies which are carrying the 
principal burden of the scientific research and devel¬ 
opment work related to the war, in the United States. 

The National Master of Scientific and Specialised 
Personnel was established early in July, 1940, when 
President Roosevelt approved a project for making 
available in one central office an index of all American 
citizens who have special scientific or professional 
skill. Headed by President Leonard Carmichael, of 
Tufts College, this agency operates under the War 
Manpower Commission under the Office for Emer¬ 
gency Management of the executive office of the Presi¬ 
dent. 

As a result of information secured from question¬ 
naires mailed to all members of all scientific and 
professional organizations in the country, and sup¬ 
plemented by other information, an elaborate punch- 
card system has been set up in which practically 
every person in the country with specialized training 
or skill is listed with reference to his or her major 
professional .fields and with the addition of a great 
deal of supplementary information regarding special 
interests, languages rend or spoken, foreign countries 
traveled in, previous experience in the armed services 
or in industry, etc. 

There are altogether 59 special fields listed in the 
Rosier, falling under the general oategories of admin¬ 
istration and management, agricultural and biological 
sciences, engineering and related fields, humanities, 
medical sciences and related fields, physical sciences 
and social sciences. At the present time the total 
number of persons in this Roster is about 600,(H>0| 
including, as of last October, 71,511 chemists, 7,297 
mathematicianB, 10,080 phyrieists or astronomers, 
4,559 radio engineers, 14,729 electrical engineers, only 
408 professional philosophers, and the smallest entry 
in the list is 142 speleologists. 

As an illustration of the manner of use of Una 
Roster I quote the following paragraph from a report 
by Dr, Carmichael; ‘*How would you like to get an 
order for the names of all Americans who posseto a 
knowledge of epidemiology and chemotherapy, who 
are competent in the diagnosis and control of 
Endamoeba hietnlyHca^ and other protozoan infections, 
have a knowledge of the Hindustani language^ 
skilled in the operation and use of speoi^diBed bae^ 
teriologioal researeh apparatus and who have trav^sd 
in the tropiosf" To seeure this informa^n Mope 
of the punch-card sorting mechanism ate pushed to 
at the appropriate places, tike cards an grntQto 





througfa the maohine^ and aU tliose whidi conform to 
the above epeciileationfi fall out together. 

The Roetor was originally conceived to serve gov< 
emmental agencies who might request information 
on scientific personnel. More recently, as serioiiH 
manpower shortages have developed both in industry 
and in education, and as the armed services have 
become more and more concerned over the most effec¬ 
tive use of all scientideally trained personnel, the 
Roster has been used to an increasing degree in con¬ 
nection with placement work and to give the supply 
and shortage data on professional groups. Up to the 
middle of lust month the National Roster had certified 
more than 140,000 names of specialists to various 
agencies engaged in the war program in the United 
States. 

Office of Scientific Menearch and Development 
{OSHD), Moat important of the scientific agencies 
established specially to deal with problems of this 
war is the Office of Scientific Research and Develop¬ 
ment, whose director is Dr. Vannevar Bush, president 
of the Carnegie Institution of Washington. It was 
created by executive order of the President in June, 
1941, and under it operate the National Defense Re¬ 
search Committee, which had been established just a 
year earlier, and also the more recently established 
Committee on Medical Research. The OSllD is 
directed to coordinate, and where necessary supple¬ 
ment, the scientific research and development work 
relating to the w^ among civilian agencies as well as 
those of the government, including the Armed Ser¬ 
vices. To facilitate this coordination the advisory 
council to the director of OSRD includes high-ranking 
representatives from the War and Navy Departments, 
the chairman of the National Advisory Committee for 
Aeronautics, the National Defense Research Commit¬ 
tee and the Committee on Medical Research and, by 
invitation, the president of the National Academy of 
Sciences and the director of the newly established 
Office of Production Research and Development of 
the War Production Board. 

The principal research and development activities 
of the OSBD are carried on under contracts with 
appropriate research institutions, these contracts 
being financed out of an annual Congressional appro¬ 
priation, At the present time these csontracts involve 
expenditures at the rate of about $100,000,000 per 
year, and there are currently active about 1,400 con¬ 
tracts with about 200 industrial laboratories and 100 
edutinriutud pr special research institutions. About 
0^^ seiphtiats and engineers of profesaioxial grade 
engaged on thepe contracts, wito the assistance of 
h larger hoiuber of tedsnioians of various 

'■ /■ ' 
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OSRD and our British colleagues, an OSRD Liaison 
Office was established with offices in Washington and 
London, now headed by Dr. Caryl P. Haskins and 
Bennett Archambault, respectively. These, in co¬ 
operation with the similar liaison services of Great 
Britain, Canada and, less extensively, Australia and 
South Africa, have served well to knit together our 
joint scientific eRorts. 

The National Defense Research Committee (NDEC) 
operates to recommend to the director of OSRD re¬ 
search and development contracts in the field of in¬ 
strumentalities, devices and mechanisms of warfare. 
Under the chairmanship of President James B. 
Conant, of Harvard University, this committee is 
composed of four civilian scientists, plus one repre¬ 
sentative each from the Army and Navy, and the 
Commissioner of Patents. Feeding into it come the 
recommendations from 19 divisions, most of which 
are subdivided into several sections. These divisions 
and sections are each built around a specific func¬ 
tional concept, such as fire control or sub-surface war¬ 
fare or explosives. However, there are two divisions 
which are in the nature of “catch-alls.” For example, 
the Division of Physics and the Division of Chemistry 
can be defined as handling everything in these respec¬ 
tive fields which does not fall under any one of the 
more sharply defined divisions. 

In addition to the 19 divisions of NDRC there are 
two panels concerned respectively with applied matho- 
maticB and engineering. The difference between a 
division and a panel is suggested by the fact that 
the Fire Control Division, for example, is <ioncemed 
with the development of fire control instruments, 
whereas the Applied Mathematics Panel is not con¬ 
cerned with the development of applied mathematics 
as such, but rather with the use of mathematics to 
aid in accomplishing the objectives of the various 
divisions. For this reason the applied mathematics 
panel includes membership on each divisional com¬ 
mittee in which applied mathematics is likely to be 
important. The Engineering Panel serves all the divi¬ 
sions to expedite the transition from the stage of 
research and development to the stage of quantity 
production under Army or Navy contract. 

Intimate contact between NDRC and its divisions 
on the one hand, and the Armed Services on the other, 
is maintained at several levels by an extensive organi- 
aatton of Army and Navy liaison officers who have 
proveJd invaluable as channels for acquainting NDRC 
with the needs and desires of the Armed Services for 
new equipment and for making arrangements for 
demonatrations and service tests. 

Proposals for researesh or development projects 
(some to NDRG from a wide variety of sources—re¬ 
quests or suggestions from the Army or Navy, pro- 
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posals from industrial or academic research labora¬ 
tories^ promising inventions transmitted to NDEC 
from the National Inventors’ Council, or in many 
cases projects originating within the NDRC commit¬ 
tees themselves. However, the NDRC has complete 
freedom in making its decisions on the projects which 
it recommends to the director of OSRD and the prior¬ 
ity attached to these projects, and the director of the 
OSRD has complete freedom in his own judgment to 
authorize the recommended contracts. 

For reasons of security no person serves as a mem¬ 
ber of any NDRC committee unless he has been 
“cleared” by the Army and Navy Intelligence Offices, 
after investigation. Similarly, all personnel of the 
contractors working on the research and development 
projects are “cleared” by these intelligence offices to 
whatever degree is deemed advisable in virtue of the 
degree of secrecy attached to the project. 

The Committee on Medical Research {CMR), under 
the chairmanship of Dr. A. Newton Richards, of the 
Medical School of the University of Pennsylvania, is 
in every respect parallel to the National Defense 
Research Committee in its organization and methods 
of operation. It deals exclusively with problems of 
war medicine such os shock, immunization or protec¬ 
tion against types of diseases characteristic of the 
present theaters of war, etc. Though considerably 
younger and smaller than NDRC in both personnel 
and budget, it already has a record of substantial 
accomplishment. 

Joint Committee on New Weapons and Equipment 
(JNW). The organizations described thus far have 
proven effective in organizing and administering re¬ 
search projects and in mainUiining close relationships 
and exchange of information with the Armed Services 
and our British allies. In respect to the Armed Ser¬ 
vices, however, these relationships are primarily at 
the research and development level and for a time 
lacked one very important element necessary to make 
the work fully effe<itivc in the war. This missing 
element was an intimate relationship between the re¬ 
search and development agencies and the Highest 
Command of the Army and Navy who have the re¬ 
sponsibility of planning the military or naval opera¬ 
tions in which newly developed weapons might be 
used effectively or for which now devices should be 
developed. In order to fill this gap the U. S. Joint 
Chiefs of Staff in May, 1942, established the Joint 
Committee on New Weapons and Equipment, com¬ 
posed of Dr. Bush, director of OSRD, as chairman, 
the Assistant Chief of Staff G4 of the Army (now 
Brigadier General Moses) and the Chief of the Readi¬ 
ness Division of the Navy (now Rear Admiral De 
Laney). 


JNW is charged by the chiefs of staff with corre¬ 
lating the research programs of Army, Navy and 
civilian agencies. It acts through subordinate bodies 
of which the special mission in which 1 am presently 
engaged in England is an example. 

Through JNW any new weapon whose potentiali¬ 
ties appear to be unusually significant is brought 
directly to the attention of the High Command for 
their consideration in the planning of future opera¬ 
tions. Conversely, JNW offers a direct channel 
through which the High Command can pass down to 
the research scientists a request for development of 
any particular instrumentality which could be par¬ 
ticularly effective in connection with some contem¬ 
plated operation. This type of liaison between the 
scientists and the High Command is now in the United 
States. Its possibilities are still being explored and 
developed but it can be said definitely thnt it has 
already demonstrated its possibilities of great value 
in the war. It is a move in a desirable direction in 
which you have gone farther than Ave have gone. 

National Inventors^ Council, War is a great stimu¬ 
lus to invention, not only in the research laboratories 
of a country, but on the part of great number.s of its 
citizens, some of whom are technically competent and 
most of whom are xininformed but sincere in their 
desire to be helpful. Any actively operating research 
organization like the OSRD or the Naval Research 
Laboratory could be quickly bogged down under the 
deluge of ideas and inventions induced from all 
sources by the war. It is very important for purposes 
of morale that these inventors and would-be inventors 
be sympathetically handled. It is also important that 
their ideas be expertly examined to make sure that 
really worth-while ideas are not brushed aside, even 
though experience has shown that perhaps only one 
in one hundred thousand is new and significant. 

To give such sympathetic and expert consideration 
and to screen the interesting suggestions out of the 
great mass, the National Inventors’ Council was es¬ 
tablished in June, 1940, in close association with the 
U, S. Patent Office in the Department of Commerce, 
under the chairmanship of Dr, Charles F. Kettering, 
vice-president in charge of research for the General 
Motors Corporation. All suggested inventions relat¬ 
ing to the war from any source and submitted to any 
agency or person in the government are channeled 
through this National Inventors’ Council (unless they 
happen to come initially to an appropriate agency 
which is immediately interested in pursuing the mat¬ 
ter). They pass through the bands of on expert ataff 
of examiners who select those inventions which appear 
to have merit and bring them to the attention of the 
appropriate agency. 
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Office of Production Eesearch and Development of 
tho War Production Board. Until recently the or¬ 
ganized war research efforts in the U. S. failed to 
include the very important category of research aimed 
at the development of substitute materials in fields 
where shortages exist, or of improved methods of pro¬ 
duction and manufacture. It was apparently assumed 
that the commercial interest of the production com¬ 
panies would lead them automatically to take care 
of this situation. However, under the pressure of 
war production orders, limitations of manpower and 
materials and financial regulations, the normal peace¬ 
time incentives to such research and development 
work by companies proved inadequate to meet the 
needs of the situation. Consequently, last September, 
there was established in the War Production Board 
an Office of Production Research and Development 
under the directorship of Dr. Harvey N. Davis, presi¬ 
dent of the Stevens Institute of Technology. This 
agency is still in the process of organization to operate 
somewhat along the lines of the Office of Scientific 
Research and Development but with primary respon¬ 
sibility for materials and method of production rather 
than devices and instrumentalities of warfare. It is 
regrettable that we did not have the foresight to 
establish this much-needed agency at a much earlier 
date, but it has already begun its operations and we 
hope that it may be enabled to play an important 
role during the balance of the war. 

Engineering, Science and Management War Train¬ 
ing Program. Though not directly concerned with 
scientific research, a review of the scientific war agen¬ 
cies in the U. S. Would not be complete without at least 
a brief reference to the efforts to increase the supply 
of technically trained personnel to meet the increasing 
demand for such personnel in every field of war activ¬ 
ity. In October, 1940, a special engineering training 
program was organized under the U. S. Office of Edu¬ 
cation and financed by Congressional appropriation. 
Later this program was extended to include also train¬ 
ing in science and industrial management. It operates 
at both the collegiate and the technical school levels 
and its magnitude may be appreciated by the fact 
that, even in its first year of operation, it put through 
its specialized courses approximately ten times as 
many students as graduated in that year from the 
regularly established engineering colleges. Most but 
not all of the work was carried on in night schools, 
and the whole program has been decidedly helpful in 
relieving the technical manpower shortage. 

Arfng and Nav^ Technical Training Programs. At 
the present time the Army and Navy are jointly estab¬ 
lishing a very extensive program for the training of 
their own younger peraonnel in such fields as aeronau¬ 


tical engineering, naval architecture, electronics, com- 
munioationa, automotive engineering, etc., through 
contractual arrangements with several hundred of the 
nation^s colleges and 7inivorsities. Under these pro¬ 
grams it is anticipated that approximately 250,000 
selected young men in uniform will be detailed for 
this training at educational institutions during the 
coming year, the duration of such training to vary 
from field to field and individual to individual, in 
accordance with the needs of the situation and the 
performance of the individual. These special col¬ 
legiate programs are intended to supplenient, at the 
higher level, the very much larger technical training 
programs w^hich the Army and Navy are conducting 
ill their own establishments. 

Conclusion 

I conclude this factual, over-long, but I hope use¬ 
fully informative address on a note of faith and 
optimism which I am sure is shared by the allied 
scientists on both sides of the Atlantic. Each of ua 
concerned with some phase of the war effort is aware 
of some very significant new applications of scientific 
research in the war. For most of ua, this knowledge 
is largely restricted to the special fields in which we 
ourselves have been working. Of necessity, the gen¬ 
eral public knows only in a vague way about some 
of these things and nothing at all about most of them. 

When victory has been won, and the whole story of 
these scientific accomplishments can be told, it will 
indeed be a thrillingly interesting recital. Out of it 
all will come, not only its important contribution to 
victory, but a number of exceedingly significant re¬ 
sults of permanent peace-time value. It is already 
evident that many of these war-time developments 
will have ver>' useful peace-time applications, whose 
contributions to our standards of living and general 
prosperity and comfort will help to compensate for 
the ravages wrought by the war. Scientists will have 
a renewed faith in the worth-whileness of their work, 
and will continue their intellectual and practical en¬ 
deavors with the increased power that has come from 
tlie experience of “team-work^' on war problems. The 
general public, and especially the governmental and 
industrial leaders, will have greater appreciation of 
the value of science and scientists, both pure and ap¬ 
plied—and this should result in permanently increased 
support of scientific research in the universities, in¬ 
dustries and governmental agencies. These, I trust, 
will be some of the long-term gains to which we may 
look forward as the result of the temporary conoen- 
tration upon practical problems of survival and vic¬ 
tory which the war has forced upon us. 

With these words of optimism, I close with the hope 
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that the next American Pilgrim Trust lecturer to ^e progtess o£ seienee in aeeord the ongkial 
address you may not feel obliged to discuss the war, conception of Sit William Btagg and aa a happy feh- 
but will be able to treat of some interesting aspect of ture in the post-war forward march of aoienoe* 

THE BIOCHEMISTRY OF ANTHOCYANINS 

By WILDER D. BANCROFT 

ooaNxi^L UNivaasiTY 


A GBJ5AT deal of work has been done all over the, 
world on the chemistry of plant pigments. Very 
little work has been done anywhere on the stages 
through which the pigment develops in the living 
plant. This should be called the biochemistry of the 
plant pigments and is temporarily a neglected field 
of science. My attention has been called by Professor 
Bruce of Cornell to a book entitled *The Chemistry 
of Natural Coloring Matters^^ by Mayer and Cook, 
published in 1943. 1 can not find in it any informa- 
tion as to the probable precursors of the carotenes, to 
take one instance. If somebody would rewrite this 
book, making an exhaustive presentation of the bio¬ 
chemical side, he would have a masterpiece. 

The red pigments in leaves, fruits and flowers and 
the bhie pigments in flowers and fruits are mostly 
due to anthoeyanins, though the red in the tomato, 
the watermelon, the berry of the mountain ash, the 
grape haws and the pink-fleshed Texas grapefruit is 
due to a lycopene. It is now known that anthoeyanins 
are formed in plants in at least two different ways, 
through reduction of flavones or flavonols by ultra¬ 
violet light,’ or through hydrolysis of what are called 
leuco-anthocyanins.® The latter reaction is often, but 
apparently not necessarily, accompanied by oxida¬ 
tion. There may be other ways of developing untho- 
cyanins in plants; but this has not yet been proved 
definitely for any anthocyanin in any leaf, flower or 
fruit. 

Light will not reduce flavones in a test-tube; but 
it Avill in some plants at some times. Therefore there 
must be found in some plants, under as yet unknown 
conditions, some substance or substances which will 
make flavones photosensitive. We do not yet know 
what this sensitizer is in any case, Flavones can be 
reduced electrolytically to anthoeyanins,^ but it is 
necessary to have a cathodic over-voltage. Conse¬ 
quently the reduction in the plant is undoubtedly an 
enzyme reaction.^ 

One important biochemical question is to determine 
the substance from which the anthocyanin is formed, 
and this has not been done in a great many cases. 

1 Bancroft and Kutzler, Jour, Am. Ckem. Soc., 60; 
2788, 1938. 

A^blnson and Robinson, Jour, Ckem, Soe., 744, 1930. 

a Chapman, Cornell University PhJ). thesis, 1938. 

^WhSdale, Jour, O^eties, 1: 113, 1911, 


With leaves which turn red in the autumn it is a 
relatively simple matter to test the green and then 
the red one so as to determine the probable precursors 
of the anthocyanin. This was done by Rutzlcr® in 
some eases. Leuco-anthocyanin appears to be the pre¬ 
cursor in 14 per cant, of the cases. The red autumn 
pigments of the leaves of the sumach, the dogwood 
and the barberry come from a flavone and those of 
the sugar maple, the Virginia creeper and the Seekel 
pear from a leuco-anthocyanin. The leaf of the 
Japanese creeper, when green, contains both flavone 
and leucb-anthoeynnin. We do not yet know which 
gives rise to the anthocyanin or whether both do. 

When the leaves come red before they turn green, 
another technique becomes necessary and one wa^ 
apparently devised by Abbott® over thirty years ago. 
A small copper beech was kept partially covered in 
the spring, and the leaves under the sacking came 
green. When these green leaves were ^posed to the 
sun, red could be detected inside of two days. Abbott 
of course did not test the green leaves for flavones or 
leuco-anthocyanins. Since light turns the leaves red 
quickly it seems probable that flavones were present. 
The development of enough acid to hydrolyze a leuco- 
anthocyanin would probably take longer. 

We do not know whether the red leaves which 
appear as new leaves in the tropics could come green 
if the leaves were shaded, as Abbott did his. The 
botanists and the chemists have not yet got together 
on this’ point. 

With red flowers one can not usually apply the leaf 
technique, because it is only in a few oases that we 
can examine the flower before and after it has turned 
red. Kuyper^ reports that the flowers of 
imtabilU come out white at dawn and turn red dur¬ 
ing the day. Temperature is important in producing 
the color change. At temperatures under 16^ C. 
there is practically no development of pink* Thi# 
makes it probable that Kuyper was dealing with a 
leuco-anthocyanin. 

Shibada, Nagai and Kishida® fosUid that the 
of Diermlla grandiflora S. and Z. bloom whiM; bet 
turn rose color during the day^ Th^ did net test 

» Jour, Am, Chem. 8oc,, 61: 1160, 19$9. 

s aOi 429, 1909. 

t gieyper, Sec, True, hoi, 28; ' 
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a trot they report that ihe colorleea alcoholic 

extract produces a purple-red anthocyaniu solution 
on reduction with mercury^ magnesium and hydro- 
cMono acid. This indicates that a davone was present. 

Sorby* found that by diminishing the exposure to 
light of a dark variety of the common wallflower, 
Cheiranthua chairi, no anthocyanin developed, though 
this pigment was abundant in the flowers exposed to 
the sun. Apparently Sorby made no attempt to find 
out whether the phenomenon is general or is confined 
to this one flower. 

We know now that the phenomenon is not general 
because von Sacbs^^ says that '^bulbs of hyacinths, 
tulips, etc., when germinating in profound darkness, 
nevertheless produce magnificent normal flowers, 
while the leaves at the same time become etiolated, 
though not strongly.” 

Askenasy^^ confirmed some of the results of von 
Sachs, but obtained a different result with Hyacintkus 
orientalia. The darkened flowers were not colorless, 
but they were distinctly a paler blue. 

Hugo Fischer’* says that the first appearance of 
color in the flower buds is generally two weeks before 
the time of blooming in the case of the red and blue 
flowers, and three to four weeks on the average with 
the yellow flowers. In order to minimize the dis¬ 
turbances of assimilation in the plants due to the 
cutting off of the light Fischer used small sacks or 
hoods of dark cloth which were not fully light-tight, 
but which let so little light through that one could 
ignore the physiological effect of the transmitted light. 

When grown under a black hood the flowers of 
Cydonia^ Japonica [Japanese quince] were nearly 
pare white with just a touch of pink in the middle 
of each petal. Two weeks after the black hoods were 
taken off, the bleached flowers could not be distin¬ 
guished from the normal ones. 

When hooded, /herfs umbellata came almost com¬ 
pletely white. Campanula rapuncaloidea, Phacelia 
Campanularia, Ayapenthus umhellatus and Digitalis 
purpurea were Ifleacbed somewhat, while Althala rosea 
{dark red) and Dahlia variabiUa (double and pink) 
were distinctly paler but not mudi. On the other 
hand, no char^ could be detected with Tradescantia 
Ceranium pratenae. Pelargonium eonale 
(brilliant red) and a number of other flowers. 

Although one of the yellow flowers, Calendula offi- 
dnoMe, kthich is a marigold, probably contains no 
anthocyAKdn, some of the petals, though not all, 
bleached to a paje yellow while the buttercup was 
tmrimnged. 

soya that there is absolutely no regularity 

f .Pw. Jfoii!. flee., 21 j 472, 1278, 

on tiie Phyrielogy of Plants, 

by H. ^lar^ll W7A 

^ ‘ - 
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to be found among the anthocyanins and that there 
seems to be no reason why one flower should bleach 
when grown in the dark and the other not. Fischer 
is ignoring possible chemical differences ip the devel¬ 
opment of the anthocyanins. He could not avoid this 
in 1908; but we can do better now. 

I read this paper by Fischer some years ago; but 
I read it uncritically, as apparently the other people 
did. I should have seen that Fischer had proved that 
there are at least two ways in which the plant can 
synthesize anthocyanin. In one cose, the Japanese 
quince, no anthocyanin is formed when the flower is 
shaded; in the other case, typified by the geranium, 
anthocyanin is formed when the plant is shaded. 

Since we know that there are two ways in which 
anthocyanin can be formed—[from flavones and from 
leuco-anthocyanins]—it seems natural to ask whether 
this fact will help us account for the work of Fischer 
and of others. If the anthocyanin is formed in the 
flower from a flavone it will not develop if ultra¬ 
violet light is excluded. If the anthocyanin is formed 
from a leuco-anthocyanin there is at present no 
reason to ascribe any appreciable effect to light, and 
the anthocyanin should form in the shaded flower. If 
the anthocyanin is formed in both ways in the flower, 
as we know it is in some leaves, we might easily get 
any intensity of color in the shaded flower. 

It has not yet been proved that the shaded white 
flower of the Japanese quince contains flavone; but 
we know that nearly all normally white flowers do. 
Consequently, the white Japanese quince either con¬ 
tains flavones or there has been devisefl a method 
for preparing white flowers containing no flavone. 
While this is not theoretically impossible, the burden 
of proof is on the man maintaining it. 

It is not clear how ultra-violet light gets into the 
flower bud three weeks or so before the flower blooms, 
and yet it must if keeping out the ultra-violet light 
prevents the formation. 

If we water a geranium with a suitably buffered 
solution, perhaps a urea solution, we might be able 
to prevent the hydrolysis of the leuco-anthocyanin 
and should get white flowers which would turn red 
when treated with acid. I suggest urea because it is 
taken up readily by plant cells, 

Fischer did not grow a white-flowered geranium, 
but he did not have any theory to guide him. Being 
professor emeritus I have no graduate students. 
Being crippled by a motor accident 1 can not do 
experimental research myself. All I can do is to 
point out what I think is important I have the 
hope that some day it will interest some more com¬ 
petent person. 

Somebody should extend Fischer^s tests to cover 
6^ tim known anthocyanins. We ought to have data 
ordinary lilac, pink carnations, peonies, oxaliSi 
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Chmtmas cactus, the red-bud or Judas tree, pink 
dogwood, phlox, cardinal flower, salvia and no end 
of other flowers. In Southern California one would 
include the bougainvillea. 

Some red flowers, like the wild geranium, turn blue 
when exposed to ammonia and some do not. We do 
not yet know what substance should be added to the 
cell sap to stabilize the blue; but it should not be 
difficult to Jcam this. When we have done so, and 
when we have learned how to make a flavone photo¬ 
sensitive, we should be able to start with a plant whicH 
normally has red, white or blue flowers and make it 
flower either of the other two colors. We can make 
a hydrangea bloom red, white or blue; but this is not 
really a ease of a patriotic posy, for we do not get 
the white by cutting off the ultra-violet so we ore 
undoubtedly dealing with a different variety, as in 
the case of the white lilac. 

It should be possible to ripen a strawberry without 
permitting any red color to develop. That would 
have no scientific value; but it would have news value. 

When I was a boy we used to be told that a black¬ 
berry is red when it is green, but that is not neces¬ 
sarily true for a biochemist. 

After the biochemistry of the anthocyanins shall 
have been straightened out people ought to start on 
the biochemistry of the carotenes and of lycopene. 
We know that the green tomato will turn red in the 
dark and of course there can be no ultra-violet light 
reaching the inside of the watermelon or of the pink- 
fleshed Texas grapefruit. 


Willstiitter and hie successors have cleared up the 
chemistry of chlorophyll pretty well; but we still 
know very little about the biochemistry of chloro- 
phylL 

Coming back to the anthocyanins, it is possible that 
zymin or reductase^ ^ is the enzyme or one of the 
enzymes that makes a flavone photosensitive. There 
is no proof of this as yet, but it may be true and 
w'ill serve as a »s tar ting point. 

Summary 

1. An explanation has been given for the effect 
of subdued light on the development of anthocyanins. 
This effect wiis observed by von Sachs and by Sorby 
seventy years ago. Nobody has timde an exhaustive 
study of the subject, «Ithough Askenasy, Hugo Fischer 
and others have done work along these lines. 

2. When a flavone is reduced to an anthocyanin, 
as with the Japanese quince, cutting off ultra-violet 
light prevents the fonnalion of the anthocyanin. 

3. When the flntho<rynuin is formed by the hydrol- 
ysi.s of a leiico-anthocyanin, cutting off of ultra¬ 
violet light will not necessarily prevent the formation 
of the anthocyanin. This occurs with the geranium. 

4. We do not know at all approximately how many 
or which flowers belong to what I call the flavone type 
and how many or which to the leuco-anthocyanin type. 

5. After the biochemistry of the anthocyanins shall 
liave been worked out the botanists and chemists 
should concentrate on the biochemistry of the caro¬ 
tenes, the lycopenes and chlorophyll. 


OBITUARY 


JOSEPH SWEETMAN AMES 

The death of Dr. Joseph Sweetman Ames on June 
24,1943, brings to a close a long and eventful chapter 
in the history of Johns Hopkins Dniversity. 

Dr. Ames^ ciireer is a striking example of a life 
devoted to one institution. Born on July 3, 1864, in 
Manchester, Vt., he went to Baltimore at the age of 
eightecen to enter the university. He won his bacca¬ 
laureate degree in 1886, spent a short time in study 
in Berlin, held a fellowship in physics at his alma 
mater in 1887 and 1888, was assistant in physics the 
two following years, find received his Ph.D. in 1890. 
After graduation he continued his connection with the 
university and rose rapidly through the positions of 
associate and associate professor to a full professor¬ 
ship in physics in 1899, Following Professor Row¬ 
land's defith in 1901 he was made director of the phys¬ 
ical laboratory. He fllled this post for a quarter of a 
century, when he was made provost of the university. 
The culmination of his university career came with his 


appointment as president of the university in 1929. 
In 1934 he announced that he would retire the follow¬ 
ing year, at which time he was made president emer¬ 
itus. Unhappily the period of his career as president 
coincided with the worst years of the depression with 
an increased burden of financial problems. 

In only one important instance did Dr. Ames share 
bis university allegiance with another institution. He 
became deeply interested in the development of aero¬ 
nautics through bis appointment by President Wilson 
as a member of the National Advisory Committee for 
Aeronautics in 1917. For twenty years he was chair¬ 
man of the executive committee of that agency, and 
through his guidance the committee's facilities for 
aeronautical research were expanded until they now 
comprise three great laboratories—at Langley Field, 
Va.; Moffett Field, Calif.; and Cleveland, Ohio, The 
committee's laboratory on the West Coast is officially 

Paladin, physiol Chem., 86: 81, 1908 j 
Jtxur., 18: 15, 1909. 
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named in his honor, although his failing health never 
permitted him to visit it. In all the years of his 
memberslup in the National Advisory Committee for 
Aeronautics, and particularly from 1927 to 1939, 
when he was chairman, he made frequent visits to 
the committee^B laboratory at Langley Field and gave 
to its operations tlie same meticulous care which char¬ 
acterized his university work. 

Dr. Ames had the reputation of being blunt. To 
those who knew him well he was at heart the kindest 
of men. But to paraphrase one of the legends which 
surround the memory of Professor Rowland, Dr. 
Ames appeared to feel himself bound by an oath to 
speak the unvarnished truth as he saw it about the 
physical world, inanimate or not. Nevertheless, in 
any discussion he was preeminently fair. He would 
listen patiently to his adversary, whoever he might 
be. If he was tiioreby convinced that he had been 
in error, he would frankly admit it. If they failed 
to agree, he merely agreed to disagree, with no hard 
feeling of any kind. A meeting with a specified time 
schedule was to him an obligation to be met, and as 
chairman he carried it out to the minute, even if it 
left his unwary speakers gasping in the middle of a 
sentence, as it sometimes did. All this simply reflects 
the orderliness of his own mind. He had trained him¬ 
self to present a subject in a logical way in a specified 
time and conclude it on the minute. Others could of 
course do the same if they would try hard enough. 
By sheer will power he conquered a speech impedi¬ 
ment which troubled him much in his earlier years. 

If former students of physics at Johns Hopkins 
were asked to name the outstanding characteristic of 
I>r. Ames, the answer would probably be his remark¬ 
able ability as a teacher. He was not primarily an 
experimentalist, lu fact, the literature of physics 
contains very few investigations under his name. He 
was first and foremost a teacher in accordance with 
the best traditions of the university. The wide use of 
his text-book on “General Physics” was a tribute to 
tlie clarity of his exposition. He followed closely new 
theoretical and experimental advances in physics, and 
made every effort to keep his students informed re¬ 
garding current developments. The journal meetings 
and seminars of the physics department under his 
personal direction were inspiring occasions, and the 
habits of thought there developed were destined to 
have a deep influence on the students who were privi¬ 
leged to participate. 

So flnnly did Dr* Ames hold to the importance and 
obligations of teaching that he o<mtinued to give his 
undergraduate courses in physics long after he be¬ 
came director of the physical laboratory. His class¬ 
room lectures were masterpieces of straightforward 
pr^ntaUen.. Byen in to gradtmte courses he 


seldom referred to his notes. In his Joseph Henry 
IjCCture before the Philosophical Society of Washing¬ 
ton, which necessitated a manuscript for publication, 
he laid aside his manuscript at the beginning and pre¬ 
sented his subject in characteristic style. 

Dr. Ames was a member and past president of the 
American Physical Society; a member of the Na¬ 
tional Academy of Sciences; a fellow of the Amer¬ 
ican Academy of Arts and Sciences and honorary 
member of the Royal Institution of Gretit Britain. 
He received the Langley Gold Medal in 1935 in 
recognition of his leadership in developing aerody¬ 
namic research. Washington College, the University 
of PennB 3 dvania and Johns Hopkins honored him 
with the degree of doctor of laws. lie was a member 
of the Baltimore School Board and was president of 
the Baltimore Country Club for twenty years. 

In 1899, Dr. Ames mamed Mrs. Mary B. Harrison. 
There were no children of tins marriage, but he was 
deeply attached to his three step-children. Their 
home on Charleeote Place, Guilford, was a delightful 
place to foregather. He was a kindly and genial host 
and a skilful raconteur. After the death of Mrs. 
Ames in 1931 Dr. Ames lived alone in his home in 
Guilford until the end. A great teacher has passed 
to the realm of memory. 

Lymak J. Brigos 

RECENT DEATHS 

Db. WiLtiTAM Fogg Osgood, emeritus professor of 
mathematics of Harvard University, died on July 22 
at the age of .seventy-nine years. 

Db. Carl Edwin Ladd, dean of the New York State 
College of Agriculture, Cornell University, died on 
July 23 at the age of fifty-five years. 

Db. George Fredericjk Kay, professor of geology 
at the State University of Iowa from 1907 until early 
this year, dean of the College of Liberal Arts from 
1917 to 1941, died on July 20 in his seventieth year. 

Db. Agnes Low Rogers, formerly professor of edu¬ 
cation and psychology at Bryn Mawr College and 
director of the Phoebe Ann Thorne School, has died 
in Scotland. She was in her fifty-ninth year. Dr* 
Rogers had been professor of educational psychology 
at Gouoher College and at Smith College. 

Db. George Abium Harter, professor emeritus of 
mathematics of the University of Delaware and presi¬ 
dent of Delaware College from 1896 to 1914, died in 
hie ninetieth year on July 22. 

Charles H. Sternberg, collector of fossils and a 
contributor to muBeums in Munich, London, Parian 
New York and Toronto, died on July 20. He was 
ninety-three years old* 
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De. Lbohabd S, McLaine^ Dominion entomologist Departoi^&t of Agrieulture, Ottawi^ died on Jiily 80 
and assistant director of the science service of. the at the age of fifty-six years. 

SCIENTIFIC EVENTS 


MESSAGE FROM CHINESE MEN OF 
SCIENCE^ 

Professor Tseng Chao-Lun, head of the depart¬ 
ment of chemistry of the National Southwest Asso¬ 
ciated University, Kunming, China, has sent the fol¬ 
lowing open letter to British scientific men: 

While the introduction of modern science into China 
dates back to eighty years ago, the real beginnings of 
scientific research in China came after 1919. On May 4 
of that year, students in Peiping (then still called Pek¬ 
ing) demonstrated against Japanese aggression, and 
from that incident was evolved the so-called *'May 4th 
Movement/' so important in the cultural as well as the 
political history of modem China. That movement, which 
quickly spread all over China, not only rallied the country 
lo the standards of democracy but also promoted the 
natural sciences os factors in the modernisation of China. 
With this impetus, scientific education and scientific re¬ 
search developed at a rate never dreamed of before. The 
progress made between 1929 and 1937 was particularly 
rapid, and constant encouragement was received from 
Bclentifie workers in the United States and in Europe. 
Since the outbreak of the Sino-Japanese War in 1937, 
scientific institutions and scientific men in China have 
suffered tremendously through the deliberate efforts of 
the Japanese to destroy Oiinoso culture. But here in 
the hinterland of Free China, Chinese men of science have 
been laboring hard for the last five years in the interest 
of China and of science. 

Chinese scientific workers owe much to Great Britain 
for their training. For both democratic ideals and scien¬ 
tific accomplishment, we have always looked to Great 
Britain for guidance. Now, under the banner of the 
United Nations, Britain and China are fighting shoulder 
to shoulder to save democracy for the world; a new era 
of cooperation between the British and Chinese peoples 
has begun. Early this year we had the honor of welcom¬ 
ing a cultural mission from the British Council. One of 
its members is Dr. Joseph Needham, who is now doing 
most valuable work in our country, and who brought with 
him a large number of scientific books so much needed 
by us. Beceutly, Chinese science students in Britain, 
with the help of the British Ministry of Information, the 
British Broadcasting Corporation, the British Council and 
other organisations, have started a scheme for sending 
us science news, which includes a weekly broadcast sum¬ 
mary of the principal contents of each week's issue of 
Nature; recent valuable scientific publications and micro¬ 
film copies are being sent, and scientific books are being 
eoUeeted with the view of establishing an adequate Science 
Library in China. Many British men of science are help¬ 
ing in these efforts. We shall never forget such things, 
and W8 hope they wiU develop into a bigger scheme of 

1 Worn Nature. 


cooperation between the scientific men of Great Britain 
and Ohina. 

THE AQUARIUM OF THE ZOOLOGICAL 
PARK, LONDON 

The Times, London, wi'ites; 

One of the most popular pre-war attractions of the 
London Zoo, the aquarium, was reopened on June 11 in 
time for the Whitsun holidays. 

It had been closed since the beginning of the war for 
fear of the possible consequences if u bomb should hit one 
of the big tanks, water from which might then have 
fiooded the tunnels used os air-raid sholtos. So the 
exhibits were removed, aud the sea-water wag emptied 
from the tanks into the Regent's Canal—by which it used 
to reach tho Zoo in barges after coming from the Bay 
of Biscay as ballast in ships' holds. Somo time later a 
German bomb did in fact fall through the roof of the 
aquarium. 

In response to many inquiries by the public the fresh¬ 
water section of the aquarium has now been reconstituted, 
though necessarily on a more modest scale than before. 
The exhibition reflects much credit on the aquarium over¬ 
seer, Mr. H. Vinall, who bos got it together in face of 
many difficulties. He himself has made flahlng ectour^ 
sions, with a drag-net, to acquire many of tho British 
fresh-water fish now on view. Among them are trout, 
perch, roach, dace, bream, tench, carp and eels. 

The other exhibits are survivals from the pre-war 
aquarium and have been stored behind the scenes in tubs 
and all manner of receptacles. Most are cold-water fiaih, 
but the exhibition also includes five tanks of tropical fish, 
kept warm by electrical elements in the water. Some of 
the most vivid little tropical fish liave been on view for 
the past year in the neighboring reptile house, which pro¬ 
vides a suitable temperature for these miniature wonders 
of the deep, and they will remalB there. 

In warm-water tanks in tlie aquarium are several spe¬ 
cies of ciehUd and two lung-fish, one from Africa, the 
other from Australia. There are salamanders from Ohina 
and Japan, American garfish and sunfish, the Mexican 
axolotl (which is capable of living on dry land) and a 
fine display of ornamental gold-fi^. At the entrance is a 
large and attractive ornamental pool, inhabited by large 
carp and golden orfe. 

THE RESOURCES OF VIRGINIA 

XJndbir "Science Notes^' in The CommwwiUh Ik* 
Sidney S. Negus reports tbgt a ooininittiee bin bee° 
appointed by W. Catesby Jones, pmtdent ot the 1^- 
ginia Academy of Science, to pre^re an inymiorj ^ 
Virginia resources, includii^ minerate, 

^ttr<v vater, forestry, water 

lahojT, edueation, maiiidrastilyaiig, 8^ 
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eKmter markets sad speciAlused human reaourees such 
as in the field of scieutifloally trained manpower. 
Committees in other Southern states will do the same 
for their respective areas, the final data to be as¬ 
sembled by the Southern Association of Science and 
Industry. 

Dr. Marcellus H. Stow, head of the department of 
geology at Washington and Lee University and now 
on leave of absence with the War Production Board, 
and Clarence W, Newman, director of research of the 
Virginia State Chamber of Commerce and editor 'of 
The Commonwealthf arc co-chairmen of the Virginia 
committee. Other members are Dr. Arthur Bevan, 
state geologist; T. E. Clarke, director of the Commis¬ 
sion of Game and Inland Fisheries; Dr, T. B. Hutche¬ 
son, professor of agronomy, Virginia Polytechnic In¬ 
stitute; Dr. George W. Jeffers, professor of biology, 
Parmville State Teachers College; Raymond V. Long, 
director of the Virginia State Planning Board; Dr. 
Curtis L. Newcombe, director of the Virginia Fish¬ 
eries Laboratory, and F, C. Pederson, state forester. 

Dr. Negus states that there has also been appointed 
a commitUte to promote the incorporation in the 
school tezt^books of Virginia of information regard¬ 
ing the natural resources of the State and the South. 
Ifembers of this committee are Francis S. Chase, sec¬ 
retary of the Virginia Education Association; Hubert 
J. Davis, chairman of the Virginia Junior Academy 
of Science; Dr. K. J. Hoke, head of the department 
of education, College of William and Mary; Dr. 
Dabney S. Lancaster, superintendent of public in¬ 
struction for Virginia; Dr. Ivey P. Lewis, dean of the 
University of Virginia; and Dr. Wortley F. Rudd, 
dean of the school of pharmacy, Medical College of 
Virginia, chairman. There will soon be added to this 
tommittee a woman member. The Southern Associa¬ 
tion of Science and Industry hopes to have a similar 
committee in each State of the South. 

RARE CHEMICALS 

Tnn following chemicals are wanted by the National 
Registry of Ra^ Chemicals, Armour Research Foun¬ 
dation, 33rd, Dearborn and Federal Streets, Chicago, 

1. Copper Selenite Dihydrate (pure grade free from 
nitrogen) 

% Titanium Oxy Sulphate 

3. Pure Estriol (Theelol) (5(i0 mg) 

4. Pure Indene <300 g) 

5^ l^kloriddsin (Fblorisin) 
fi. Parinole Add 

7. Blaliyl Hm».dieiie) 

A Deea Tetra Bholo Add 


is. P-Cblorobenealdehyde 

13. Dihydroxy Maleic Acid 

14. Cyclopentone 

15. Propargyl Chloride 

15. Tetromethylene (Cyclobutane) 

17. Vinyl Ether 

18. Vinyl Ethyl Ether 

19. Propyl Nitrite 

GIFTS AND GRANTS TO THE UNIVERSITY 
OF WISCONSIN 

Gifts and grants amounting to $108^650, of which 
$80,800 was from the Wisconsin Alumni Research 
Foundation, were accepted by the Board of Regents 
of the University of Wisconsin at its last meeting. 

The large sum from the foundation was in the form 
of two grants, one for $77,600 to support university 
research during 1943-^, and the other for $3,300 for 
the renewal of a research fellowship to study the 
irradiation of dairy products and experimental work 
on vitamin D concentrates in the departments of dairy 
industry and biochemistry under tiie supervision of 
Professors H. C. Jackson, K. G. Weckel and Harry 
Steenbock. 

The $77,600 grant to support university research 
is divided as follows; aid to professorial research, 
$25,000; symposium, $6,000; chemical engineering, 
$10,000; and unassigned assistantships and appren¬ 
ticeships, $37,500, 

Other gifts and grants were; 

Ititeniatioual Cancer Research Foundation, Pbiladel' 
phia, Pa,, $9,000, for renewal of a grant to carry on a 
study of the pathological cell multiplication in plants 
for a throe-year period under supervision of Professor 
A. J. Rilter. 

The National Canners Association, $7,200, for renewal 
of research to determine the vitamin content of canned 
foods under supervision of Professor 0. A. Elvohjem and 
F. M. Strong. 

The Dr. L. D. LaGear Co., $2,500, for an industrial 
fellowship for a study of poultry diseases under Profes¬ 
sors 0. A. Herrick and James G. Haipin. 

National Dairy Council, Chicago, $3,000, for the re¬ 
newal of the third industrial fellowship for research on 
butter fat under Professors C. A. Elvehjem and E. B. 
Hart, 

National Cheese Institute, Chicago, $2,000, for estab¬ 
lishment of a third industrial fellowship to make a study 
of Cheddar cheese under Professors M. J. Johnson, W. 
C. Frasier and W. V, Price. 

Ludlow Manufacturing and Sales Co., Boston, Mass., 
$$^000, for renewal of an industrial fellowship in the 
department of agronomy for the study of hemp under 
Professor A, H, Wright. 

Orants of $600 and under were accepted from the 
ABjbjpriean Medical Association, Chicago, from Yahr- 
IiHt., Milwaukee, and from Uie Pure Milk As- 
Bd^tibh, Ghioitgo, 
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THE NEW PREFERENCE AND LIMITATION 
ORDER ON LABORATORIES AND 
LABORATORY EQUIPMENT 

SciEi^CS has received from E. H. Sehaar, of Schaar 
and Company, Chicago, a copy of a circular letter 
explaining the new Preference Hating Order P-43 
and Limitation Order L-144, together with copies of 
these two orders. He states that the circular was 
mailed to about 15,000 individuals in educational, gov¬ 
ernmental, institutional and industrial laboratories all 
over the country. It reads: 

On Jxme 2fi, 1943, both Preference Bating Order P-43 
and Limitation Order Ij- 144 were revised completely. 
Since both of them directly affect your purchases of 
laboratory HuppUes, wo want to toll you about the xiiany 
new provisions. Enclosed are copies of the two Orders; 
we urge you to study them carefully. Note especially 
these points, which are of particular interest; 

1. P-43 assigns a rating of AA-1 to serial-numbered 
laboratories, and a rating of AA-2 to all other labora¬ 
tories. 

2. Laboratories engaged in research or production con¬ 
trol osBontial to the war effort may obtain a serial num¬ 
ber. 

3. Laboratories which already have a P-43 serial num- 
l)cr may cojitinue to use it. Those which do not may 
apply to WPB on form WPB-167. 

4. Ocitain items may be purchased only with approval 
from WPB (see L-H4, List A; apply on form WPB- 
1414). 

5. Laboratories w'hicli do not have serial numbers must 
obtain WPB approval (using form WPB'-1414) to piac49 
a single order for $200 or more, or to buy $50 or more 
of a single item. 

6. If you arc still waiting for delivery of any orders 
placed with us, rerato them at onco in accordance with 
these new rulings. By rerating them promptly, you will 
materially expedite delivery, In many instances. 

7. If you do not already have a serial number, and if 
you believe you are eligible to obtain one, apply for one 
right now. 

We shall be glad to give you any additional informa¬ 
tion we can, and to send copies of any of the forms you 
may wish to have. Just let us know how we can help. 

THE MATHEMATICAL ASSOCIATION OF 
AMERICA 

The twenty-sixth summer meeting of the Mathe¬ 
matical Association of America will be held at the 
New Jersey College for Women, Rutgers University, 
New Brunswick, N. J., on Saturday and Sunday, Sep¬ 
tember 11 and 12, in conjunction with the summer 
meeting and colloquium of the American Mathemat¬ 
ical Society and the meeting of the Institute of Mathe¬ 
matical Statistics. Three sessions of the association 
will be held on Saturday, beginning at 10 2 p.m, 

and 8 p.u. 
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The sessions of the American Mathematical Society 
will be held on Sunday and Monday. Three collo¬ 
quium lectures will be given by Professor E. J. 
MoShane, of the University of Virginia, the subject 
being "Existence Theorems in the Coloalus of Varia¬ 
tions.” These lectures will be given at 9 A.M. on Sun¬ 
day and at 9 a.m. and 2 p.m. on Monday. At 2 P.M. 
on Sunday Professor Antoni Zygmund, of Mount 
Holyoke College, will give an address on "The Com¬ 
plex Method of the Theory of Trigonometric Series.” 

The Institute of Mathematical Statistics will hold 
sessions on Sunday at 10; 15 and 3:15 and on Mon¬ 
day at 10:16 A.M. there will be a joint session of the 
society and the institute. 

On Sunday evening at 6:30 there will be an in¬ 
formal buffet supper for tlie three organizations at 
Wood Lawn, the Alumnae House of New Jersey Col¬ 
lege for W^omcn. Following this supper at 8:30 p.m, 
the department of music of the New Jersey College 
for Women will give a musicale in the Music Building. 

The Board of Governors of the association will meet 
at 10:15 A.M. on Sunday, September 12. 

THE PRESIDENT OF THE SOCIETY OF 
CHEMICAL INDUSTRY 

Wallace P. Cohoe, of New York City, has been 
elected president of the Society of Chemical Industry, 
according to word received from the international 
headquarters of the society in London. Mr. Cohoe, 
who is technical adviser to corporations, principally 
in the fields of textiles, synthetics, paper and cellulose, 
succeeds Dr. William Cullen, chemical consultant of 
London, who for more than half a century was asso¬ 
ciated with the Nobel Explosives Company, Ltd., of 
Glasgow and South Africa. 

Dr. Cullen, who will serve as chairman of the coun¬ 
cil during the administration of Mr. Coboe, states 
that closer world relations among industries employ¬ 
ing chemists and chemical engineers will be a ohiof 
objective of the society in the coming year. 

The Society of Chemical Industry, founded in 1^1, 
has approximately 6,000 members throughout the 
world. It is composed of eighteen sections. England 
has eleven sections, Canada five, the United States 
one and Australia one. The chairman of the American 
section is Dr. Foster D. Snell, of Brooklyn, N. Y. Mr. 
Cohoe is planning a trip to England to develop a 
program for the expansion of the activities of the 
society. Sections will be established in New Zealand, 
South Africa and India after the war. He will visit 
all Canadian sections to coordinate their work with 
that of the American and other British sections. He 
has been vice-president of the Society of Cheeaical 
Industry and chairman of the Am^ican and Oainadian 
sections. He is a member of the Amariean iDheniicjd 
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Society, the American Institute of Chemical Engl- 
neers, the American Institute of Chemists and the 
American Association for the Advancement of Science. 
Mr. Cohoe, who was born in Norwich, Ontario, in 


1875, is the sixth American president of the society. 
The others were Dr. C. B. Chandler, Dr. William H. 
Nichols, Professor Ira Rcmsen, Professor Marsion T. 
Bogert and Dr. Arthur D. Little. 


SCIENTIFIC NOTES AND NEWS 


Dr. Gkorok 1). Bibkhopf, Perkins professor of 
mathematics at Harvard University, has been elected 
an honorary fellow of the Royal Society of Edin¬ 
burgh. 

Db. Kenneth E. CASTBit, assistant professor of 
geology and fellow of the Graduate School of Arts 
and Sciences of the University of Cincinnati, has 
been elected a corresponding fellow of the Institute 
de Estudios Superiores of Uruguay. 

The National Society for the Prevention of Blind¬ 
ness has awarded the Leslie Dana Gold Medal, given 
annually “for outstanding achievements in the preven¬ 
tion of blindness and the conservation of vision,'' to 
Dr. Walter B. Lancaster, of Boston, consulting oph¬ 
thalmic surgeon at the Boston City Hospital, the 
Massachusetts Eye and Ear Infirmary and the Massa¬ 
chusetts General Hospital, in recognition of “long 
meritorious service." Dr. Lancaster, though eighty 
years old, is in active practice as an ophthalmologist. 
The award is given by the St. Louis Society for the 
Blind on the recommendation of the Association for 
Research in Ophthalmology. 

A LIST of honors to Canadians conferred by the 
King of England “on the occasion of the celebration 
of his birthday and on the advice of Canadian Min¬ 
isters,” as given in Nature, includes the following 
names; C.M.G.: Professor C. J. Mackenzie, acting 
president of the National Research Council of Canada; 
Professor W. Q. Penficld, head of the Neurological 
Institute, Montreal. Dr. A. E. Archer, presi¬ 

dent of the Canadian Medical Association; Professor 
J. B. Collip, president of the Royal Society of Canada; 
W. E. Phillips, president of Research Enterprises, Ltd. 

Dr. E. W, Smith, president-elect of the British 
Institute of Fuel, has been awarded the Birmingham 
Medal of the Institution of Gas Engineers, in recog¬ 
nition of “his outstanding work during the past thirty 
years for the gas industry.” 

A WTRBLESS to The New York Times reports that 
honorary fellowships awarded by the Royal College 
of Surgeons, London, and presented at a reception 
giteii oh the evening of July 21, include the follow¬ 
ing Americans: Colonel Elliot C. Cutler, Moseley pro- 
fesaoir of aurgery, and Dr. R. B, Osgood, professor 
of c^o|>edic aurgery, at Harvard University; Dr. 

A. Gridion^ professor of surgery at ttie Medi¬ 


cal College of Washington University, St. Louis, and 
Dr. Howard C. Noffziger, professor of surgery in the 
Medical School of the University of California, San 
Francisco, chairman of the sub-committee on neuro¬ 
logical surgery of the National Research Council. 
Dr. Naffziger was the only American present at the 
reception at which the awards were made. On this 
occasion a message was received from the King of 
England, who sent his best wishes to the college and 
expressed his hope that its museum, damaged by a 
German bomb two years ago, would be restored as 
soon as possible after the war. 

Professor Arthitr G. Ruggles, after forty-one 
years of service in the division of entomology of the 
University of Minnesota, retired from active service 
on June 30. For twenty-five years he served in the 
dual capacity of teacher and state entomologist. He 
continues wx)rk in the State Department of Agricul¬ 
ture in an advisory capacity. 

At the Medical School of the University of Minne¬ 
sota, Dr. Harold A. Whittaker has been promoted to 
a clinical professorship of preventive medicine and 
public health; Dr. Ralph T. Knight to a clinical pro¬ 
fessorship of anesthesia, and Dr. Wallace D. Arm¬ 
strong to a professorship of physiological chemistry. 

Dr. Donald Duncan, professor and head of the 
department of anatomy of the School of Medicine 
of the University of BufEalo, hiis been appointed pro¬ 
fessor of anatomy at tlie School of Medicine of the 
Louisiana State University. 

Dr, John R. Mohler, chief of the Bureau of Ani¬ 
mal Industry of the U. S. Department of Agriculture, 
1ms retired after serving in the bureau for forty-six 
years. He will be succeeded by Dr. Arthur W. Miller, 
assistant chief of the bureau since 1928. 

Wmi the retirement on July 1 of W. W. Maokie, 
agronomist in the Agricultural Experiment Station 
of the University of California at Berkeley, the activi¬ 
ties of the division of agronomy have been transferred 
to Davis. Dr. Mackie is on leave from the university, 
to assist the Imperial Rice Growers Cooperative Asso- 
oiation as consultant in the production of rice. 

Dr, E. B. Krumbhaar, professor of pathology at 
the University of Pennsylvania, has been appointed a 
member of a committee of the Harvard Overseers to 
Visii the Medical School and the Stillman In&rmoiy. 



ogy and the teaching of science, under the Eiifl{ue6e of 
the Besearch Council of Iowa State College on July 
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Robkbt W. Hodgson, professor of subtropical hor* 
ticuiture in the College of Agriculture of the Univer¬ 
sity of California at Los Angeles, has succeeded Dr. 
William H. Chandler as assistant dean of the college. 

Dr. Erwin V. Moork^ a veterinary physician of 
Cortland County, has been named an assistant state 
agricultural eommiasioner of New York. Dr. Moore 
is a son of Veranus A. Moore, a former dean of the 
New York State College of Veterinary Medicine. 
Earl C. Foster, of Clinton, has also been named an 
assistant commissioner. 

Dn. R. P. Dinsmorb, since 1939 development man¬ 
ager of the Goodyear Tire and Rubber Company, who 
until recently served as assistant deputy director of 
the synthetic rubber program of the Government, has 
been elected vice-president of the company in charge 
of research and development. 

Professor Maurice L. Taintkr, of the department 
of pharmacology of Stanford University, has become 
research director of the Winthrop Chemical Company, 
Inc., Rensselaer, N. Y. 

Chemical and Engineering News reports that Dr. 
Hans F. Winterkorn, of the University of Missouri, 
has become associate professor in civil engineering at 
Princeton University, where in addition to teaching 
he will be in charge of a research project sponsored 
by the Civil Aeronautics Administration on chemical 
stabilization of airdrome soils. 

Dr. RoBBirr M. Herbst, professor of organic chem¬ 
istry at New York University, has become director of 
research for the firm of E. Bilhuber, Inc., Orange, 
N. J. 

It is reported in Chemical and Engineering News 
that Otto A. Reinking, head of the division of plant 
pathology of the New York State Agricultural Experi¬ 
ment Station, has joined a mission to Costa Rica, 
where it is hoped to establish a quinine industry. 

Dr. Philip Work has resigned as professor of 
neurology and head of the department at the School 
of Medicine at Denver of the University of Colorado, 
to become a lieutenant colonel in the Medical Corps 
of the Army. 

Db, Wiluam W. Kbauss recently gave a series of 
four lectures on race biology under the auspices of 
several departments of the University of Colorado 
and the Colorado chapter of Sigma XL The series 
comprised lectures on European race problems, the 
Negro and mulatto problem, the races of the Par 
East and race-crossing in Hawaii. 

Dr. Karl Labe-Horovitz, head of the department 
of physics at Purdue University, gave a series of lec¬ 
tures on physics, its application to chemistry and biol- 


2^ 23 and 24. 

Thu seventy-third annual convention of the Ameri- 
can Institute of Civil Engineers was held at Los 
Angeles, Calif., on July 28, 29 and 30. 

The fourth Conference on Science, Philosophy and 
Religion in their Relation to the Democratic Way of 
life will be held at Columbia University from Sep¬ 
tember 9 to 13. 

The annual summer meeting of the Pennsylvania 
Academy of Science will be held at Beading on Friday 
and Saturday, August 13 and 14. Meetings will hr 
held at Albright College and at the Reading Museum. 
Geological and botanical field trips ore planned to 
Mt. Penn and vicinity. 

The National Foundation for Infantile Paralysis 
has made a five-year grant of $175,000 to the Uni¬ 
versity of Minnesota for a special study of the 
effects of the disease on the human body and meth¬ 
ods of treating it. The Minnesota unit is the fourth 
long-range research project set up. The others are 
at the Johns Hopkins University, Yale University 
and the University of Michigan. 

The Medical School of the University of Minne¬ 
sota has received an annual appropriation from the 
State Legislature of $15,000 for special research in 
the field of cancer. The school has also received a 
continuation of the grant of $10,000 a year by the 
Citizens Aid Society in support of cancer research 
and the program of cancer education, and the con- 
tinned annual gift of $5,500 by the Citizens Aid 
Society in support of the George Chase Christian 
professorship in cancer research; a grant of $5,000 
from the Jane Cofl^ Childs Memorial Fund for 
Medical Besearch has been made for the support of 
the work of Dr. John J. Bittner and Dr. Robert 0. 
Green and associates in the departments of physiol¬ 
ogy and bacteriology on the nature and mode of 
action of the milk infinenee in mammary oaneer; a 
grant of $3,500 a year for a two-year period has 
been made by the Commonwealth Fund of New York 
toward the support of the Psy<^trio Clinie for 
Children. Toward the support of this dipie the 
Stevens Avenue Home o£ Minneaimiis will continue 
its grant of $10,000 for the year beginning Jidy 1, 
1943; a grant of $3,000 has been made by Paik^ 
Davis and Company to establish a fdlowsMP 
elinicai hematology in tiie departm^t of sn$tiomy> 
under the supfovision of Dr. Hal Downey^ 

Two grants amounting to $8^ 
to Stimford tJniveraity for the nw of 
of biotogy to teseardi on ptout 



to food esBentiais. The Besdareh Corporation of New 
York has given fS^OOO, whieh will be used during the 
aummer in the work of finding mutant strains not now 
available. The Nutrition Foundation, Inc., has re¬ 
newed a grant of $6,000 to provide four fellowships 
for work in developing specific microbioiogic assays, 
primarily for amino acids. 

AKNOUNCEUfiNT is made that Mead Johnson and 
Company has renewed the arrangements for a period 
of five years whereby the annual award of $1,000 will 
be given for research dealing with vitamin B complex. 
The recipient of this award will be chosen by a com¬ 
mittee of judges of the American Institute of Nutri¬ 
tion. 

It is reported in The New York Times that trustees 
of the Wisconsin Alumni Researoh Foundation have 
decided to ask the Ninth Circuit Court of Appeals at 
San Francisoo to re-study a ruling declaring that 
valuable patents covering the manufacture of Vitamin 
D are invalid. If the court does not reverse its ruling, 
the foundation will ask the United States Supreme 
Court for a review. 
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A ttanxJE to The New York Times states that accord¬ 
ing to Professor Eligio Ocana Vieto, first secretary 
to the Ministry of Education of Panama, the sum of 
$4,000 will be contributed monthly by the National 
Government of Panama for the organization and 
maintenance of an Inter-American University. This, 
it is said, will provide for five professorsliipa and 
twenty scholarships offered by the Government to 
students of the American Continent. The university 
will be opened on September 27, coinciding with the 
opening of the Congress of the Ministers of Education 
of American Countries. The University of Notre 
Dame, Indiana, has offered to endow a chair in phi¬ 
losophy under a professor who would go to Panama 
every year. 

Tm daily press, quoting from an article in the 
Stockholm newspaper ^venska Dagbladet^ states that 
the value of the Nobel Prizes in 3943 will be 123,690 
kroner each ($30,922 at par). The value in 1942 
was 131,891 kroner (about $32,972) each and, in 1941, 
131,496 kroner (about $32,874). 


SCIENCM 


DISCUSSION 


CENSUS AREAS FOR THE UNITED 
STATES, 1940 

Fob a decade Ex-Qovemor C. S. Osborn, of Michi¬ 
gan, and his daughter, Stellanova Osborn, have, with 
unbelievable endurance, pursued the Census Bureau, 
the Library of Congress, the Geological Survey, the 
General Land Office and even the American Geo¬ 
graphical Society to have them *'give back to Michi¬ 
gan” the water area of the adjoining Great Lakes 
which these agencies, one may be surprised to learn, 
never denied her. After much indecision the guilt 
for this deed finally has been fixed on the Census 
Bimati and, because Soikitcb chooses to publish the 
Oabom viewpoint, we wish to reply, alUiough this 
brief statement does not do justice to the voluminous 
correspondence with the Osborns and their many 
ataimah Michigan friends. 

As might be expected, the Census Bureau and the 
pmdspal mai>^mal(ing agencies of the Federal Gov¬ 
ernment have not always been consistent in their 
manner of publishing State areas during the nearly 
one hundred years of the history of area measure¬ 
ment in tlus United States. !I%e process has been evo¬ 
lutionary with fbe development of techniques, maps 
and neoda The areas published by the General Land 
during the seoemd and third quarters of the 
uinsiwsnih eentin^ eaududed large water bodies such 
as ^eniy Gaimsttp geographer of 

% Godiqgicid Survey, in 


3881 published the first basic area measurements of 
the States and counties of the United States. He 
gave ‘‘gross areas” for the States and included the 
area of Chesapeake and Delaware Bays with the 
adjoining States but omitted all reference to the sub¬ 
division of that portion of tlie Great Lakes area under 
the jurisdiction of the United States. This manner 
of presentation was retained for each decennial cen¬ 
sus until 1906, when Gannett thought better of bis 
omissions and listed, below his main table, the several 
States and the amount of Great Lakes water area 
“contained” by each. This method of presentation 
wag retained by Gannett as well as by C. S. Sloane, 
who succeeded him as geographer of the Census, and 
Frank Bond, of the Qoneral Land Office, on those 
rare occasions when water areas were even published, 
until the current remeasurement for the Census of 
1940. 

It is incorrect to suppose that the latest remeasure¬ 
ment of the United States represents a slavish 
adherence to a traditional form of presentation. The 
prestotation uged was the outgrowth of extended dis- 
cu^on with professionally qualified cartographers, 
geographers, geodesists of the Federal map-making 
ag^cies and private scientific organizations. A spe- 
mat committee of the National Research Council gave 
coneidfflration to this matter and a quotation from the 
recent of Urn committee, dated May 3,1941, is sigaifi- 
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In the interest of keeping our statistics of area upon 
the basis usual in foreign countries it was concluded that 
the Great Lakes areas, Long Island Sound, Delaware Bay, 
Chesapeake Bay, Puget Sound, and the Straits of Juan 
de Fuca and Georgia, etc., should be excluded from the 
inland waters in the main table but presented in footnotes 
with the water areas of the several States. 

The latest remeasurement of the United States rep¬ 
resents a more basic departure from the past than 
the above decision might indicate. For the first time 
three fundamental definitions for land, inland water 
and water other than inland water were established. 
The application of these mutually exclusive definitions 
makes it possible for any one to duplicate tlie outer 
limits established for the United States and solves the 
vexatious problem, among others, of how to handle 
the hundreds of islands off the coasts of Maine and 
Florida. Finally, as facts that Mr. Osborn failed 
to note, not only does Map I, ^^Limits of the United 
States,” contained in tlie Census publication Areas 
of the United States: 1940,” show that the current 
measurements were made to the International Boun¬ 
dary, but Table IV lists the Great Lakes area con¬ 
tained within each State. This gives full recognition 
to the fact that the Great Lakes to the International 
Boundary arc under the legal jurisdiction of the 
United States and the adjoining States. 

It is true, and properly so, that the Census Bureau 
is primarily a statistical agency. The funds which 
it spends are for collecting, analyzing and publishing 
statistics covering a wide range of subjects. The 
fact that Census areas have been vested with official, 
quasi-legal authority, over and above their service to 
statistics, is an evolution over which the Census 
Bureau has had no control. The U. S. General Land 
Office has the authority to make surveys and area 
deterjiiinations of a highly accurate legal character, 
based on actual field work. As for Census areas, at 
present they are as accurate as is feasible with na¬ 
tional coverage on a map scale of 1: 600,000, using 
geodetic tables for 30-minute quadrilaterals of lati¬ 
tude and longitude and careful planimeter measure¬ 
ments. Census areas will undergo revision each 
decade as improved, larger-scale maps are produced. 
It would be folly indeed if through the suggestion of 
Ex-G(>vernor Osborn, Michigan should seek to legal¬ 
ize and constitutionally adopt a Census area for its 
State (with the Great Lakes area to the International 
Boundary included), when under the circumstances of 
measurement from the maps available, a gross error 
of one per cent, is to be expected, and future revisions 
are a certainty. 

The areas to which Census statistics pertain are 
almost without exception land areas. The manner in 
which areas serve the census function is to enable 


users of statistical data to compute square mile densi^ 
ties for inter-area oomporison. Small bodies of in¬ 
land water too partake of a character analogous to 
land area from the statistical standpoint. But, in 
order not to be misleading statistioaDy, it is consid¬ 
ered appropriate to exclude large water bodies from 
inland water. For one thing, imagine the oonfusion 
of attempting to divide Lake Micliigan among the 
adjoining counties of the four abutting States, and 
then to further subdivide this water among the minor 
civil divisions of these counties. Yet, if the distinc¬ 
tion between ^'inland water” and “water other than 
inland water” (the Great Ijakes and other large bodies 
of water) hud not been made this procedure would 
have been required, no matter how ridiculously im¬ 
practicable. Furthermore, it seems appropriate to 
avoid publishing areas in such a manner as to arouse 
a storm of legal and political controversy, yes, and 
manifestations of State patriotism! There is an 
American phobia for bigness. Michigan with her 
Great Lakes water area expands from 58,216 to 96,791 
square miles; from the State listed as 21st in size 
to that of 9th in size; from the second largest State 
east of the Mississippi to by far the largest. These 
matters might seem trivial, but many a tempest has 
started in just such a teapot. Might not other States, 
Georgia, for instance, insist that the Census remea¬ 
sure their areas and force the inclusion of coastal 
water arcus to which they feel they have a legal claim. 
Where might this indoor sport lead? We believe the 
Census is right in avoiding such hair-splitting ardu¬ 
ous labor. For those who do not believe that such 
controversies are latent, here are some of the facts 
and some of the fiction in the case: 

California claims jurisdiction over all Pacific waters 
lying within 3 English miles of her coast; Oregon 
claims jurisdiction over a similar strip of the Pacific 
Ocean, one marine league in width between latitude 
42® north and the mouth of the Columbia River; 
Texas claims jurisdiction over a strip of Gulf water 
3 leagues in width, adjacent to her coast and between 
the Rio Grande and the Sabine River; the counties 
of New Jersey fronting upon the sea-coast extend, by 
statute, 3 nautical miles from the shore line; and 
Louisiana has passed legislation claiming a 27-znile 
limit. The remaining 16 states bordering the Pacific 
or Atlantic Oceans or the Gulf of Mexico either make 
varying claims or have entered no claims whatever to 
territorial waters. No certainty in international law 
exists relative to the limits of the territorial Sea and 
there has been wide divergence of opinion. The 
United States, for fishing rights, uses a S-mile limR 
and the revenue laws puidi^ the line for customs 
Waters out to 4 leagues from the coast. Disaring tbs 
prohibition era, jurisdiction was extended to h I2^ndls 
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liioit and beyond, whereas now we are speaking of the 
liroits of the Western Hemisphere. Russia claims a 
12-nule limit, Italy a 6-mile limit, Norway and Sweden 
4 marine miles and the United Kingdom 3 miles, and 
none of these powers agree on the manner in which 
their limits should be applied to the irregular shore 
line or embaynients of their countries. 

To be sure, some day these and all other problems 
of a kindred nature may be solved. But these are 
assignments for the Attorney General’s Office, the 
Supreme Court and the State Department and are 
far afield for a statistical agency like the Census 
Bureau! 

One further point needs clarification. It is true 
that the Canadian Census included the water area 
of the Great Lakes to the International Boundary in 
the total for the Province of Ontario. Canada is 
entitled to any manner of presentation which it may 
choose. However, the principal work of area mea- 
snrement has been (lone in Europe and in the United 
States. Area measurement in Europe has not in¬ 
cluded the Caspian, Aral and White Seas, and the 
Sea of Azov in the t^tal area of Russia; the various 
portions of the Baltic Sea have not been included 
within the total for Germany, Denmark, Sweden and 
Finland; the Sea of Marmara is not included in the 
total area of Turkey; and the Mediterranean and 
Black Seas are not treated us inland water, although 
their character certainly is inland or landlocked. T. 
Willers in Petermanns Mitteilungen, Erganzungsheft 
Nr. 170, 1911, gives additional detail. The treatment 
of The Netherlands on page 1145 of the Statesman’s 
Year-Book, 1940, is indicative of standard treatment. 

C. E. Batsohelet 

M. J, pROUDFWT 

/ RIBOFLAVIN-VITAMIN B. IN SOIL> 

Last year while studying the occurrence of vitamins 
in fungi, on which a brief report was published in the 
June 16, 1942, issue of Soiignoe, the question was 
raised as to whether there was a possibility of finding 
vitamins in soil. Most of the molds studied, such as 
species of Aspergillus, Pcnicillium and Fusarium, 
gave positive tests for thiamin and riboflavin. Hav¬ 
ing cultured many soils in our mycology and soils 
laboratories and finding species of these genera in 
practically every culture, it seemed worth while to 
investigate whether soils contained vitamins. To date 
these investigations have been mostly confined to 
qualitative tests for vitamins or riboflavin. 

Soil extracts were obtained by placing 25 grams of 
soil m a 250 ml Erlenmeyer flask, then adding 150 ml 
of 0.26 N sulfuric acid; this was attached to a digest- 

jpratefuUy acknowledge indebtedness to Edwin 
Sehmim ssid Beth Booth for assistance in carrying on 
vaiioi^ phases nf these studies. 


ing apparatus or autoclaved for an hour and the re¬ 
sulting solution decanted. All operations had to be 
carried on in a darkened room due to the fact that 
riboflavin breaks down in presence of light. 

After the extract was obtained the following teats 
were applied to determine tlie presence of Bg-ribo- 
flavin. 

(1) The method proposed by H, Kahlcr and E. P. 
Davis* where the Bg is destroyed in solution by adding 
NaOH until a solution pH of 11 is reached. Our soil 
extracts, when adjusted by concentruting or diluting 
to road about 100 on the fluorophotomctcr and adding 
sufficient alkali to destroy the riboflavin, would drop 
to a reading of 30 to 40. 

(2) The microbiological method used of determin¬ 
ing riboflavin was outlined in the Journal of the Asso¬ 
ciation of Official Agricultural Chemists, for May, 
1941. Our Lactobacillus ca.vci culture (Type 7469) 
was obtained from the America Type Culture Collec¬ 
tion last summer. Quantitative teats were set up com¬ 
paring the soil extracts with known amounts of ribo¬ 
flavin, and check sets without riboflavin. This bio¬ 
logical method gave positive tests for this vitamin 
from many local soils. 

From the work done at present, we believe that 
occurrence of Bg is correlated with the amount of 
organic matter in the soil. Whether the vitamin 
comes from the breakdown of plant tissues or whether 
it is synthesized by fungi, or from both, remains to 
be determined. 

The fact that vitamins are present in the soil does 
not mean that these vitamins are used in plant growth. 
We might have a system operating, comparable to 
the nitrogen cycle with its involved stages; also it 
seemed quite possible that plant roots might not bo 
able to absorb the riboflavin molecule from the soil 
solution. 

We decided to see if we could obtain any informa¬ 
tion regarding the question as to whether plant roots 
absorb the vitamin molecule. To do this, greenhouse 
plants from the species available were selected in 
pairs. The two plants used in each case were as 
nearly identical as possible. These were taken to the 
dark room and the tops removed, leaving stems about 
one half inch tall to which were attached pipettes by 
using rubber tubing long enough to make connections. 
One pdant of each pair was watered with a 25,000 to 1 
concentration of riboflavin and the other member of 
each pair was given distilled water. The root sap was 
collected in the pipettes and was tested by the L. casei 
biotest mentioned above for riboflavin. These results 
when subjected to statistical analysis agreed that the 
plant roots watered with riboflavin solution produced 
root sap that contained several tirries the riboflavin 
found in the root sap where distilled water was used. 

* WL Eabler and E. P. Davis, Proc. 8oe. Smp. Biol. 
44 ; 604, 1940. 
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The plants used for this determination were tomato, 
tobacco, fuchsia and carrots. 

The studies made to date indicate that certain vita¬ 
mins, particularly or riboflavin, are present in the 
soil and that some plants take up vitamins from this 
source as they absorb essential mineral elements. 

If any of our crop plants supplement their syn- 
thesized vitamins with vitamins from the soil at dif¬ 
ferent growth stages the presence or absence of vita¬ 
mins in the soil immediately becomes a vital factor 
in crop production and soils management. 

C. C. Carpenter 

Department op Plant Science, 

Syracuse ITniversity 

APPARENT TIME ACCELERATION WITH 
AGE OF THE INDIVIDUAL 

The apparent acceleration of time as one grows 
older seems a rather universal experience. All of us 
can recall what a long time a year used to seem whm 
we were young children and bow, as we grew idder, 
the years seemed to pass faster. Even then, a year 
during our twenties was apparently a much longer 
space of time than a year in our forties, and as we 
approach sixty, a year seems much shorter still. 

I have often heard questions raised as to the cause 
of this apparent acceleration of time with age. At one 
such discussion many years ago, I suggested that the 


reason might lie in that ielapsed time as measured by 
the reeoUeotion of an individual seemed long or short 
according to what relationship it had to the individ¬ 
ual’s total time experience. For instance, at the age 
of eight, when our memory might go back over tour 
years, a year would represent 25 per cent, of our total 
remembered time experience and hence seem like a 
very long time; at the age of twelve, memory may go 
back over eight years and one year would represent 
12i per cent, of total remembered time experience and 
could therefore appear to be only half as long as a 
year did at the age of eight. Similarly, at the age of 
fifteen, a year would be likely to represent only about 
10 per cent, of remembered time and seem still shorter. 
At the age of 25 it would represent only about 5 per 
cent, of remembered time and hence seem only half as 
long as at the age of 15 and possibly one fifth as long 
as at the age of eight. At the age of 45 to 50, it would 
represent about 2i per cent* of remembered time and 
at the age of 60 only 2 per cent, or less. Thus, as the 
years roll by, time would seem to be accelerating in 
speed. Oil and on, since then, when such a matter 
would come up in conversation, I have offered this 
theory as a possible explanation of this experience, 
which I believe is quite general. Its reception by sci¬ 
entific friends has encouraged me finally to submit it 
for wider consideration. 

F. W. Nitardy 




SCIENTIFIC BOOKS 


STRATIGRAPHY 

Stratigraphy of the Eastern and Central United 
States. By Charles Sohuchert. xvu +1,013 pp, 
4 plates. 123 figs, 78 correlation charts. New 
York: John Wiley and Sons, Inc. 1943. $15.00. 

This encyclopedic work by the late Professor 
Charles Schuchert, of Yale University, is the second 
volume of three in the series bearing the general title, 
“Historical Geology of North America.” The first 
volume, “Historical Geology of the Antillean-Carib¬ 
bean Region, or the Ijands Bordering the Gulf of 
Mexico and the Caribbean Sea,” was published in 
1935. The third volume, dealing with the stratig¬ 
raphy of Greater Acadia, eastern, central and Arctic 
Canada, the Arctic Archipelago and Greenland, waa 
in essentially complete typescript at the time of Pro¬ 
fessor Schuchert’s death and will be published in due 
time. 

Together, the three volumes are designed to docu¬ 
ment an “Atlas of American Paleogeography,” which 
is to be issued as a part of volume three in the series* 
They are the product of almost forty years of pains¬ 
taking examination and eorrelatioD of published geo*- 


logical studies supplemented by years of careful field 
work, particularly within the areas involved in the 
present volume. 

Following a concise and valuable introductory chap¬ 
ter on “Stratigraphic and Time Terms and their 
Grouping,” this volume ia divided into eight parts, 
as follows: 

“Part I. The New York Standard.” This disoua- 
aion includes the Paleozoie formations of the State 
except the “much deformed and much metamorphosed 
Gambro-Ordovician area of the Taconic Mountains 
of the Hudson-Champlaiu valleys.” This region is 
considered to be “in reality * . . but the western mkr* 
gin of Greater Acadia” and will be described in vol¬ 
ume in. 

“Part II. The States Athwart the Appalaehian 
Geosyneline.” Following an introductory statement 
on the Appalachian geosyneline, the discuision in^ 
eludes the Paleozoic and, generally, the Ijoww 
zoic sequences of Pennsylvania, jfew Jersey^ Main¬ 
land, Virginia* West Viiginia, eastern Tentitessee^ 
North and South Carolina, Geoi;gia, Alaboma^ 
Misaifisippi. 

in* Tins Atlantic <Jc^ 
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ing the examination of the eaatem etates, this area is 
divided into thtee sabregionB: the northeasterxii the 
Huddle and the southeastcrm Atlantic Coastal Plain. 

^Tart lY. The States Athwart the Cincinnati Anti- 
dine/’ Included here are Central and West Tennes¬ 
see, Kentucky, Ohio, Indiana and Michigan. 

''Part V. The States Around the Oeark Dome.” 
Dlinoifl, Missouri and Iowa. 

'Tart VI. The States of the Upper Mississippi 
Valley,” Minnesota and Wisconsin, 

"Part VII. The Eastern Plains States.” North 
Dakota, South Dakota, Nebraska and Kansas. 

"Part VIII. The States to the North and West of 
the Borderland Llanoria.” A general introduction 
describes end discusses the “Late Paleozoic Oklahoma 
Mountains of the IJanorian Oeosyncline.” This is 
followed by the description of the stratigraphy of 
Arkansas, Oklahoma and Texas. 

Except for Part III the chapters in each part are 
concerned with the geology of a separate state. In 
general, each chapter begins with a short history of 
the early geologic work in the state, followed by a 
Bynopsis of the physiography and structure of the 
area. The major portion is, however, devoted to a 
highly condensed description of the various forma¬ 
tions, and their members are listed together with notes 
on their general lithology, thickness, important faunal 
contents and correlation, all being completely docu- 
’ mented with bibliographic references. Thus, in con¬ 
trast to the more narrative style of the first volume 
of the series, the present has of necessity become 
almost “telegraphic” in style and is essentially almost 
an encyclopedia of the stratigraphy of the region cov¬ 
ered. It will prove an invaluable tool to the strutig- 
rapher, wherein he can at once find the essential 
data regarding any formation but from which he will 
be led, as was clearly intended by the author, to con¬ 
sult the original works for more detailed information. 

The three volumes of this series will form Professor 
Scdrachert’s most enduring monument. They are a 
lasting tribute to the insight, organizational ability 
and untiring energy of a great scientist. 

H. E. Yokes 

MINERALS AND ROCKS 

Minerals and Bocks —Their Nature, Occurrence and 
Vaea. By EnasamL D. OimOB. xviii + 696 pp. 
6S plates. 150 figs. New York: D, Appleton-Cen- 
tnry Company, Inc. 1943. $6,00. 

Ik this book Dr. Qeorge has done an excellent job 
of hriiigi^ togetiier and eo-ordinating material from 
sev^l branehes of ^e geolp^eal sciences. It is 
written espeoudly for use as a textbook in economic 
and imglit be considered a reference book 
Bei^uae of its broad scope, consider- 



ahif material useful to a beginner in mineralogy or 
petrology has necessarily been omitted. 

The physical properties of minerals, crystallogra¬ 
phy and the origin and form of ore deposits are con¬ 
sidered in two introductory chapters. Parts I, II and 
III (Part I, “Metallic Elements and Minerals”; Part 
II, "Non-Metallic Elements end Minerals”; Part HI, 
“Rock-Making Minerals”), which make up the main 
portion of the book are devoted principally to the 
description of mineral species. The minerals are 
grouped, in general, according to the most important 
economic element which each contains. Such a classi¬ 
fication Ib, no doubt, desirable in this book, but it has 
its attendant disadvantages, for it is difficult to pigeon¬ 
hole many minerals in Biich a manner. Thus, pyrite 
and arsenopyrite are considered under iron, although 
the former is chiefly an ore of sulfur, while the latter 
is principally an ore of arsenic. Although dolomite is 
appropriately described under sedimentary rock min¬ 
erals, it might equally u^ell be considered under ores 
of magnesium. Before giving the individual descrip¬ 
tions of the minerals brought together under the head¬ 
ing of a common clement, a brief account is given of 
the element itself, its uses, sources and production. 
These paragraphs contain much valuable information 
and are particularly instructive. 

Part IV, “Determinative Mineralogy,” briefly de¬ 
scribes blowpipe tests and equipment, lists tests for 
most of the elements, and includes tables of minerals 
grouped according to color and luster. 

Part V, “The Common Bocks,” considers the origin, 
description and classification of the igneous, sedimen¬ 
tary and metamorphic rocks. The last chapter on 
“Industrial Uses of Rocks” gives much valuable and 
interesting material not usually included in books on 

C. S. in. 
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QUALITATIVE ANALYSIS 

The theory and Practice of Semimicro QualUative 

Analysis, By G. B. Heisig. xiii + 331 pp. 15 figs. 

14 X 21 cm. Philadelphia and London: W. B. 

Saunders Company. 1943. $2.50. 

To the already long list of available texts in quali¬ 
tative analysis, Profeasor Heisig has added another 
whiqh must be justified mainly on the basis of its 
extensive treatment of the anions, and a thoroughly 
modem approach to the theoretical matters underly¬ 
ing the practical work. The book is designed for 
students who have already had a college course in 
geneml inoiganic chemistry, and folIowB a strictly 
semimierD procedure. Very small samples are used 
(X mg or 4 drops of unknown solution) and provision 
is for filtering by the preaaure-buih method of 
wall as for centrifuging. 
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The theoretical section takes tip about one third of 
the book. This includes modern concepts of complete 
ionization, acid-base relationships, etc., which are 
made an inte^jral part of the later di.scuHsions in the 
experimental sections. Kspecially noteworthy are the 
up-to-date sections on hydrolysis and amphoterism, 
the author's treatniiirit of ‘^ammoniuin hydroxide” as 
ammonia, and the inclusion of a separate chapter 
dealing with the concept of activity. To this reviewer, 
the entire theoretical section, although admirable in 
its scope, was somewhat lacking in general clarity and 
readability. There might be mentioned, as contribut¬ 
ing to this, rather poor arrangement of the topics 
discussed and occasional misplaced emphasis. Thus 
more space is devoted to the nomenclature of Werner 
compounds than is given to an explanation of their 
structure. 

In the experimental section which follows, 100 
pages are devoted to the 24 common cations. Gen¬ 
eral discussion of the chemistry of the several metals 
and preliminary experiments on the reactions of their 
ions precede the actual group analysis. The latter 
follows customary procedure, employing sodium hy¬ 
drogen sulfide to separate the copper and tin sub¬ 
groups, and making use of only the most essential 
organic reagents. A good discussion of the analysijs 
of each cation group follows the description of the 
procedure. It is unfortunate that a complete sum¬ 
mary of the several cation groups is to be found 
nowhere in the section on cations, but only in the 
Introduction, and that here the sulfides of Group H 
are described as “sparingly soluble in water,” while 
those of Group III arc said to be “almost insoluble 
in water.” 

To the analysis of 24 anions the author devotes 72 
pages. The selection is somewhat arbitrary, including 
for example chlorate, brornate, iodate and perchlorate, 
but excluding silicate, arsenite, acetate and oxalate. 
The procedure followed is that of Sneed and Duschak' 
adapted for semimicro use by the author and A. 
Lerner. It has the advantage of dividing the anions 
into five mutually exclusive groups, which are sepa¬ 
rated in order by means of successive precipitations 
of the calcium, barium, cadmium and silver salts under 
proper conditions. Without first-hand experience of 
the method, this reviewer can not form an adequate 
opinion of its merits. 

The Appendix of 21 pages contains several valuable 


features, including a good review of mathematical 
operations used in qualitative analysis, and an ex¬ 
haustive but uncritical list of reference books in quali¬ 
tative analysis and inorganic chemistry. 

This first edition of Professor Heisig's book is 
marred by numerous small errors and omissions. Mis¬ 
spellings, especially of proper names, are frequent; 
it is to be hoped that these will be corrected subse¬ 
quently. 

Wendicll H. Tavoor 

DISEASES OF DOMESTIC ANIMALS 

The Infectious Diseases of Domestic Animals. By 
William Arthur Hagan, D.V.M., D.Sc., professor 
of bacteriology and dean of the faculty, New York 
State Veterinary College, Cornell University. 665 
pp. 145 ill. Ithaca, N. Y.: Comstock Publishing 
Co., 1943. Price, $6.00. 

Tins is a w(‘l[-integrated and entirely adequate ac¬ 
count of the host of infectious diseases to which 
domesticated mammals and birds are subject, of the 
specific microorganisms involved and of available 
methods of diagnosis and control. The introductory 
section of the book is a consideration of the general 
aspects of infection and disease production by micro¬ 
organisms, and of the nature and development of the 
immune response, with a brief review of allergic con¬ 
ditions and of iso-antibodies. Discussion of groups 
of microorganisms is arranged under the following 
section headings: Pathogenic Bacteria, Bacteria-like 
Pathogenic Organisms of Uncertain Classification, i.e^ 
Spirochetes, Riclcettsiae and Pleuropneumonia Group, 
Pathogenic Fungi, Pathogenic Protozoa and Viruses. 
For each of these groups or, where justified, for indi¬ 
vidual organisms, consideration follows the general 
pattern: morphology, reactions in culture, natural 
habitat, pathogenicity and types of disease in suscep¬ 
tible hosts, diagnostic and control methods, immune 
respoase, and, where appropriate, relation to disease 
of man. These divisions of the subject matter are 
clearly marked by subtitles in bold face type, giving 
ready access to any part of the material. To each 
chapter and to many chapter subdivisions short lists 
of well-chosen references are appended. This is not 
a textbook of bacteriology in the usual sense. Instead, 
its purpose is much broader, and it presents a well- 
balanced treatment of the important aspects of in¬ 
fectious diseases of lower animals. 

Herbkbt L. Ratci^iffb 


SPECIAL ARTICLES 


OBSERVATIONS CONCERNING THE ETIOL> 
OGY OP PRIMARY ATYPICAL 
PNEUMONIA 

Ths olinioal eyndromo currently known us primary 
» Jour. Oh^. Ed,, 8! 1177-86 and 1386-96, 1981. 


atypical pneumonia may be canted oeeasionally by 
viruaee of the psittaeosis groups or by Bidkr 

1M. D. Eaton, M. D. Beck and H. E. Peanon, /oMf. 
Eitpor. Mod., 78; 641, 194L 
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ettsiae^* but m the great majority of cases it is appar< 
ent that some other agent is responsible. Within 
recent months a number of investigators have reported 
attempts to isolate and identify this agent, which is 
presumably a virus.^*®-®'^®*^^ 

Eleven patients severely ill with primary atypical 
pneumonia were selected for the present study. 
Sputum, throat washings and blood from nine of 
these cases were inoculated to animals and birds by 
several routes, and serial passages were carried out. 
Specimens of lung and spleen were utilized in a simi* 
lar manner from the remaining two cases, both of 
whom died of other causes while the pulmonary in¬ 
fection was present. No gross or microscopic evi¬ 
dence of disease was observed in any of the following 
species, either after primary inoculation, or after 
serial blind passage: ferrets, Swiss mice, deer mice, 
Syrian hamsters, rabbits, white rats (normal, x-rayed, 
adrenalectomized, splenectomized), cotton rats, rice 
birds, pigeons. 

However, in recently weaned guinea pigs 10 strains 
of a readily transmissible agent have been isolated 
from 7 of the 11 patients, as indicated in Table 1. 

TAHLE 1 


Case 

Age aud 

Hex 

Source of 
strains 

Day of 
dlHcnso 
iHoliitcd 

J. A. 

M 22 

Sputum 

Blood 

p 

4 

B. W. 

F 22 

Throat washings 

4 



Sputum 

11 

D. K. 

M 65 

Lung 

9 



Spleen 

9 

F. V. 

F 24 

Sputum 

10 

B. R. 

F 20 

Sputum 

12 

E. L. 

F 66 

LfUng 

13 

L. V. 

M 24 

Throat washings 

10 


Pulmonary lesions appeared in the animals on first 
passage with two strains, on second passage with two 
strains, on third passage with five strains and on 
fourth passage with the remaining strain. The agent 
produces a disseminated bronchopneumonia which be¬ 
comes manifest grossly in from 12 to 20 days and 
shows complete resolution after 45 to 60 days. Suc¬ 
cessful transmission has been accomplished only by 


a K. F. Meyer, MedioinCi 21; 175, 1942. 

» J* M. Stickney and F* R. Heilman, Proc. Staff Meet. 
Ma/jfO Clifu, 17: 369, 1942. 

4 J. E. 8madel, Jour, Clin, Invent, 22: 67, 1943. 

PC. B. Favour, Am. Jour. Med. Soi.p 205: 162, 1943. 

• E. E. Dyer, N. H. Topping and I. A. Bengtson, Puh. 
Mwath Bep., 55: 1946, 1940. 

7 J. A. Baker, Soienoz, 96 1 475, 1942. 

« M. D. Eaton, G. Melklejohn, W. Van Herick and J. 0. 
Talbot, SciENOK, 96: 518, 1942. 

® F, G. Blake, M. E, Howard and H. Tatlock, Tale Jour. 
Biol, and Med., 16: 189, 1942. 

J. H. Dingle et «!., War Med., 3: 223, 1943. 

L. Horsfall, Jr., E. O. Oumen, Q. 8. Mlrick, L. 
Thorny and J. E, Ziegler, Jr., SoutNOK, 97: 289, 1943. 


the intranasal route of inoculation. The infective 
titer is low, usually .10 although in one instance a 
titer of 10 * has been observed. 

The various strains have now been carried through 
from 3 to 16 passages, employing a total of 387 
guinea pigs, with no demonstrable alteration in char¬ 
acter of the pulmonary disease, and no increase in 
virulence of the agent. In 90 control guinea pigs the 
intranasa] inoculation of suspensions of normal 
guinea pig lung, with 3 to 5 subsequent passages, has 
invariably given negative results. 

The agent will pass through a Berkefeld V candle 
but is retained by filters of smaller porosity. It is 
unstable and deteriorates rapidly in saline suspensions 
at both room and ice-box temperatures, but may be 
protected by broth or normal serum. Potency is 
maintained for at least 6 months in the frozen state. 

Pathologically the pneumonia in the guinea pig is 
characterized by thickening of the alveolar septa due 
to congestion and infiltration with mononuclear cells, 
scanty coUoctions of monocytes in the alveoli and 
lymphocytic cuffing about the blood vessels and 
bronchi. Bronchitis is slight or absent. Inclusion 
bodies, elementary bodies and Rickettsia-like organ¬ 
isms have not been observed. Routine cultures of the 
lungs on blood agar under COg, and at intervals on 
other media to reveal the presence of anaerobes or 
organisms of the pleuropneumonia group, at no time 
have revealed bacteria that could be considered re¬ 
sponsible for the disease. 

Identity of the various guinea pig strains has been 
demonstrated by cross-protection teats, re<‘overed ani¬ 
mals showing immunity to reinfection witli both ho¬ 
mologous and heterologous strains. However, pooled 
convalescent guinea jjig sera and sera from immunized 
rabbits have failed uniformly to neutralize the agent 
by any of several techniques employed. Neutraliza¬ 
tion tests with acute and convalescent sera from cases 
of atypical pneumonia have likewise been unsuccess¬ 
ful. Complement fixation teats with patients’ sera 
proved to be impractical, since we encountered non- 
spedfle fixation with normal tissue antigens, 

Attempts to cultivate the agent in tlie developing 
hen’s egg and in various types of tissue cultures have 
thus far given negative results. 

Although we have been unable to produce pul¬ 
monary lesions in the cotton rut by the inoculation 
of human material, a bronchopneumonia has been 
regularly produced in this animal following intra¬ 
nasal inoculation of all strains of the guinea pig 
agent, The incubation period in the cotton rat aver- 

Xi, Thomas 
Jr., and F. L. 

Med., 62; 121, 1948. 


, E. C. Curnea, G. S. Mirick, J. E. Zleglor, 
Horsfall, Jr., Proc. Soc. Exper. Biol, am 
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ages one week. Pulmonary involvement is often 
extensive, but the animals rarely die. On section the 
lungs of infected cotton rats show an alveolar exudate 
rich in polymorphonuclear neutrophiles. Bronchitis 
is frequently observed- The picture suggests a bron¬ 
chopneumonia caused by bacteria, but cultures have 
regularly failed to reveal signiheant microorganisms. 
Moreover, the agent is transmissible after filtration 
through a Berkefeld V candle, as in the guinea pig. 

Selected cotton rat strains have been carried 
through 12 to 19 passages, employing a total of 334 
animals. In 47 control cotton rats no pulmonary 
lesions have been observed, following the intranasal 
inoculation and subsequent passage of normal lung 
suspensions. 

The cotton rat strains have been shown to be anti¬ 
gen! cally similar to one another by cross-protection 
tests. Furthermore, recovered cotton rats arc immune 
to reinoeulation with homologous and heterologous 
strains of the guinea pig agent, thus demonstrating 
that the agents in the cotton rat are identical with the 
original guinea pig strains. 

Neutralization and complement fixation tests with 
the cotton rat strains, employing sera from patients, 
convalescent rats, convalescent guinea pigs and im¬ 
munized rabbits, have given inconclusive results. 

However, both guinea pigs and cotton rats repeat¬ 
edly injected by the intranasal route with human 
material, including sputum, throat washings, lung and 
spleen, develop a partial or complete iniinunity to 
infection with passage strains of the agent from 
either the guinea pig or the cotton rat. 

Harry M. Rosk 
Eleanora Molloy 

Departments or Medicine and or 
Bacteriology, 

College or Physicuns and Surgeons, 

Columbia University 
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FiQ. 1, Potentials recorded from 7th lumbar ventral 
root in a C 4 it which had had the right sciatic nerve cut 
12 days previously. The stimulus was in each case a 
single condenser discharge to tlie dorsal root, (a) Left 
aide, (h) Bight side. Time intervals, 1 millisecond. 



LOSS OF PROPRIOCEPTIVE REFLEXES 
FOLLOWING RETROGRADE 
DEGENERATION^ 

Acheson, Leo and Morrison® have reported a de¬ 
crease in spontaneous respiratory activity in the cut 
phrenic nerve during the period of retrograde degen¬ 
eration. To check the nature of this deficiency and to 
define it in tenns of spinal reflexes a study was made 
of a series of cats in which the sciatic nerve had been 
cut. Stimuli were delivered as single shocks to the 
peripheral nerves or to the dorsal roots, and record¬ 
ings were made from the dorsal and ventral roots 
with a cathode ray oscillograph. 
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Pig. 2. Potentials recorded from sevsuth vevttral root 


I Prom the Department of Neurology, College of Phy- 
sieians and Burgeons, Columbia University. Aided by 
a grant from the National Foundation for Infantile 
Paralysis. 

* 0. H. Ai^on, E. 8. Lee and B. S. Morrison, /otcr. v 
JTAiropfcfiial., 6: 269, 1942. 


of same preparation in rehouse to stiimdatipft 
csntntl ends of the cut sciatic nervei., 1!V 
distanees on the two sides 

(h) Bight Mb. 






Beoords of tfao doml*veatr&l root roftexee allow 
d^erentiation of the propriooeptivo or xnyotatio re- 
flexOB (the 2 neuron reflex of Benahaw,^ and Lloyd, 
and the fl&or or outaneone reflex. Fig. la illustrates 
the normal record from the 7th lumbar ventral root, 
following BtiiDolation of the corresponding dorsal 
root, of these reflexes on the control side of a cat in 
which the peroneal, tibial and hamstring nerves had 
been unilaterally sectioned 12 days previously. The 
high initial spike represents the proprioceptive reflex, 
the slower later activity the flexor response. Fig. lb 
illustrates the alteration found on the degenerated 
side. Note the small proprioceptive component which 
must be ascribed to the activity of the undegenerated 
nuclei of the gluteal and other hip muscles. Fig. 2a 
sbows the response in the 7th lumbar ventral root 
of the same preparation following stimulation of the 
normal sciatic nerve at the level of the greater tro¬ 
chanter. The separation of the proprioceptive and 
the flexor reflexes is well marked. On the degenerated 


side, when the sciatic nerve was stimulated at a com¬ 
parable level, the proprioceptive reflex was absent, 
though the flexor response was essentially unaltered. 
Histological check revealed extensive chromatolysis 
of ventral horn cells had followed the nerve section. 

This effect has been found in all oats allowed to de¬ 
generate after section of the sciatic nerve over a 
pepod of from 10 to 27 days. Records were made 
on the 10th, 11th, 12th, 14th, 18th, 20th and 27th 
postoperative days. Further studies are in progress 
to determine the early time course of the phenomenon 
and to resolve the mechanism by which the deflciency 
is related to chromatolysis. 

Summary* Section of pMiripheral nerves in cats 
leads to the loss of the ventral root potentials homol¬ 
ogous with the proprioceptive reflex during the 
period of retrograde degeneration. The correspond¬ 
ing potentials of the flexor reflex are essentially un¬ 
changed. 

Berry Campbell 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN IMPROVED INSTRUMENT FOR MEASUR¬ 
ING CAPILLARY FRAGILITY 

a study of the effects of substances on the re- 
sisU^oe of the capillary wall, Dalldorf^s modifleatiou^ 
of the Da Silva-Hello technique was used. Consider¬ 
able difficulty, however, was experienced in visualiz¬ 
ing the field and recognizing the appearance of 
petechia. The modification to be described here 
largely overcomes this difficulty. 

The fragility of the vessels of the skin is deter¬ 
mined by estimating their resistance to negative pres¬ 
sure. The apparatus as used by Dalldorf consists of 
a mercury manometer connected to a small cylinder 
approximately one centimeter in diameter and one 
and a half centimeters in length. One end is sealed 
with a gloss window, while the open end is placed 
over the akin area. In order to obtain airtight con¬ 
tact with the skin and at the same time not exert 
undue pressure, is attached to the open end. 

By means of IHIP tubing the manometer and 
cylinder is attacR to a vacuum pump. With the 
^linder pla<^ on the skin, the minimum decom¬ 
pression at which petechia are formed in one minute 
is taken as the end point. 

Our modification (Fig. 1) consists in changing the 
iimatt end of one specolnm of an electric pneumatic 
otosoc^ into the shape of the lower end of the above 
d^scrlb^d cylinder and using the otoscope with its 
hnqa system in place of the cylinder and the plain 
window* In order to eonvert the standard 

3: 873* 

di ill, 1343. 


otoscope for use in this work, it is only necessary 
to modify one of the specula. This is cut off lit a 



Fio. 1 


point at which its diameter is approximately one cm 
and small end replaced with a washer one and 
one half cm in diameter. When made smooth, this 
washer forms the surface to be applied to the skin. 
The tube bran<diing from the side of the head of the 
otoscope is eonueeied to the manometer and the 
vacuum pump by means of a piece of rubber tubing. 
The wnve^ lens and small bright li^diit make the 
peteall^ reougnixed. If a small portable 
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vaonum pump powered with an electric motor is 
available to produce the decompression the apparatus 
can be used on the hospital wards for clinical investi¬ 
gation. If used in the laboratory for animal experi¬ 
mentation a filter pump, as shown in the figure, con¬ 
nected to the water line will be found quite satisfac¬ 
tory. A small vacuum tank may be included in the 
system to take care any changes in pressure due 
to pressure changes in the water line. 

R. A. Waup 
H, G. Skinner 

Department of PharmacoIjOOY, 

Univkrbitt of Western Ontario 
Medical Sohool 

A SIMPLIFIED ALI^PURPOSE GRAVITY 
WRITING LEVER 

Since describing an inexpensive gravity writing 
lever for respiratory tambours^ we have simplified 
and extended the usefulness of the apparatus. The 
principle of a carrier holding a writing arm in such 
a manner that gravity will cause this arm to contact 
the drum is the same as previously described. The 
difference is that the carrier has been made amalleF 
and lighter in weight and thus applicable to heart 
and muscle levers. The simplified carrier is made 
froni the ordinary aluminum writing arm wire. It is 
illustrated in the figure and is easily made as follows: 



Fio. 1. 


A close spiral about one-half inch in length is wound 
at one end of a four- or five-inch piece of the wire. 
The spiral is tlien bent at a right angle to the rest of 
the wire (A). About three-fourths inch of a second 
wire (C) is bent to nearly a right angle. The short 
arm of this right angle is inserted longitudinally 
through the spiral and its protruding end bent to hold 
it in place. Joined in this fashion the spiral and the 
short ann of the second wire make a hinge (B) which 
permits the long ann of the wire (C) to act with 
gravity and fall against the drum. The straight arm 
of the first wire (A) is inserted in the spindle in the 
usual manner. The sensitivity of the lever may be 

tBcrorcE, 5^, I24B. 


varied by the amount of tilt given the hinge (B) and 
by changes in the weight and length of the second 
wire (C), This lever is as satisfactory os many com¬ 
plicated models now on the market and can be made 
by students in a few minutes from their old levers* 

H. R. IIui^PiEU 

Indiana XJNiVEiiaiTY School or Medicine, 

Indianapolis 

A SIMPLE TIMING DEVICE FOR SPEAKERS 

Every one attending conventions, such as those of 
our scientific associations, has been impressed by tlie 
necessity of controlling the time used by the speakers 
on crowded programs. One speaker running much 
over the 12, 15 or 30 minutes of time allotted to him 
may considerably disrupt a morning or afternoon 
program. The chairman naturally hesitates out of 
courtesy to the speaker brusquely to interrupt him 
and may merely announce ‘^Tirne^’ or sharply tap with 
a pencil when his time is up. This introduces a per¬ 
sonal element which may be irritating to some. 

While presiding over the recent meetings of the 
North Dakota Academy of Science I used a photo¬ 
graphic interval timer clock which several speakers 
afterwards commended. The speakers were allotted 
15 minutes and I announced several times that the 
clock would be set to tinkle’^ at 13 minutes, allowing 
two minutes to finish. When the speaker commenced 
to talk the clock was set and was thereafter ignored* 
No further personal element was interjected and the 
alarm went off impersonally for all. The ^‘tinkle” was 
subdued by placing the clock under a hat. 

Neal A. Wkbeir 

ITniversitt of Noeth Dako'ca 
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FISHERIES RESEARCH IN CANADA 

Br Dr. A. G. HUNTSMAN 

UNIVERSITY or TORONTO 


In flaheries reeearch aa in many other thinga 
Canada through her intermediate position is powez*- 
foUy influenced by both Groat Britain and the United 
States^ but their differences have permitted her to 
^oali her soul her own’’ and to follow a somewhat 
independent eourse. Her organuation for fisheries 
research did not|jipring like Minerva “full-armored 
from the head of jove/’ the creation of some master 
or eoUeetive mind, aa have many research organma- 
tions, but has developed like an organism, in relation 
to its environment and by learning from experience. 

After the forced union of Upper and Lower Canada 
(Gutario and Quebec) in 1941^ th6 new Province of 
Canada Mi the stimulua of opportunity for self- 
govemm^t. With demands for protection of its Ash¬ 
ing population along the shores of the Gulf of St. 
Inwwee from inroads of flshermen from the oolonies 
jpf and Nova Scotia and from the New 


England states, it considered the services of a British 
cruiser inadeiq[Uttte and in 1852 appointed Pierre 
Fortin, a graduate in medicine of McGill University 
and in later life a Member of Parliament, as magis¬ 
trate in command of the expedition for the protection 
of the Asherics in the Gulf of St. Tjawrence, building 
the armed schooner La Canadienne for his use. He 
was not only magistrate, but also counselor and physi¬ 
cian to the scattered communities along the coafit, and 
in addition initiated fisheries research. He described 
the fishes (naming a new species) as well as the fisher¬ 
ies, and developed a system of detailed fishery sta^ 
a^tbcB that was adopted for the rest of Canada and 
that has given this countiy these basic data for fl 8 hei 7 
research, collected in more detail and continuously for 
a longer period than holds for any other country. On 
confederation of the province with New Brunswick 
and Nova Beotia to form tbo dominion of Canada in 
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,1867, a Department of Marine and Fisheries was 
formed and recently there has been a Department and 
a Minister of Fisheries to represent this relatively im¬ 
portant field in the counsels of the Cabinet. 

In spite of keen desire by those in authority for 
more knowledge, fisheries research did not develop in 
the uncongenial atmosphere of administration, where, 
under pressing need for immediate action, the best 
thinking ability that is available is preempted for 
making wise decision with the knowledge at hand. 
However, the department assisted the sponge special¬ 
ist, J. F. Whiteaves, to dredge in the Gulf of St. 
Lawrence in the seventies, which resulted in his “Ma¬ 
rine Invertebrates of Eastern Canada.” Also it em¬ 
ployed the naturalist and geologist, H. Y. Hind, to 
prepare its case before the Halifax Commission of 
1877 in Canada's controversy wdth the United States 
over fishing righlsS, and he produced a noteworthy but 
little known presentation of available oceanographic 
knowledge of Canadian Atlantic waters on the causa¬ 
tion of the fisheries. 

Other forces were at work. Rapid increase in the 
population of the continent produced tlie illusion of 
diminishing natural resources, there being an actual 
decrease in the amount per person. This illusion was 
fortified (1) by the undoubted disappearance of cer¬ 
tain animals, as in fisheries the early extermination of 
walrus in the Gulf of St. Lawrence, and (2) by em¬ 
phasizing each drop in abundance of valuable species 
in long-term fluctuations of still unknown origin. This 
brought alxmt the establishment of a federal fishery 
service in the United States with the appointment of 
Spencer Baird of the STuithsoniau Institution as Com¬ 
missioner of Fish and Fisheries in 1871. The largely 
illusory decrease of fishes was already being seen aa 
having a remedy, which has proved equally illusory. 
Artificial hatching and planting of fry originated in 
Europe and developed simultaneously and rapidly in 
both Canada and the United States, giving extensive 
governmental fish cultural services and bringing into 
existence in 1870 what is now the American Fisheries 
Society. 

It was, therefore, natural that Canada, in appoint¬ 
ing a scientist as Commissioner of Fisheries in 1893, 
selected a specialist in fish embryology, E. E. Prince, 
a native of Leeds, England, who had a background 
of experience at the Qatty Marine Laboratory in 
Scotland under the zoologist, W. C. McIntosh, of St. 
Andrews University. The new appointee immediately 
advocated an idea already prevalent in Canadian 
academic circles that there should be a marine biologi¬ 
cal station for fishery research. The idea took definite 
shape at a meeting of the British Aasoeiation for the 
Advancement of Science at Toronto in 1897, and 
with a grant from the Government the Marine Biologi¬ 
cal Station of Canada came into being in 1899 at St. 


Andrews, New Brunswick. Its board of management 
oonsiaied of university representatives who wished 
summer facilities for tbeniaelvea, their colleagues and 
their students to make contributions to knowledge 
that would be of value for the fisheries. 

The station, with a movable laboratory, transported 
on a scx)w, tried in successive two-year periods five 
different sites along the coast, ending at Seven Islands 
on tile north shore of the St. Lawrence but without the 
laboratory, which had suffered shipwreck. It was then 
permanently established in 1908 at St, Andrews as 
tiie Atlantic Biological Station. By this time there 
was on the Great Lakes the Georgian Bay Biological 
Station, established in 1901 under the curatorship of 
B. A. Bensloy, of the University of Toronto, and, in 
British Columbia, the Pacific Biological Station, es¬ 
tablished near Nanaimo in 1907 under the curatorship 
of the Reverend G, W. Taylor, a retired Ar*gliean 
clergyman, who had followed an English tradition of 
using leisure time to adv’^ance knowledge of systematic 
zoology. 

The managing body was now a board of directors, 
of which one, the secretary, D. P. Penhallow, botnnist 
of McGill University, directed the development of the 
new station ut St. Andrews forcefully. But need for 
direction of work towards definite objectives conflicts 
with the freedom ho necessary for the most fundamen¬ 
tal research. After an enthusiastic start, the work 
quickly declined but was redeveloped with steady prog¬ 
ress under curatorship. Under control of the board's 
finances by the department, a clerk's veto of a request 
for purchase of scientific literature because the latter 
was in foreign languages caused an explosion and re¬ 
sulted in the creation in 1912 by Act of Parliament of 
the Biological Board of Canada, an independent body 
under the minister to have charge of all biological 
stations. 

Under the stitrjulus of the Groat War, the secretory 
of t)ie board, the biochemist, A. B. Macallum, of To¬ 
ronto, fostered work at the St. Andrews Station, start¬ 
ing in 1915, on the biochemistry, bacteriology and 
handling of fresh and cured fish. As the first chair¬ 
man of the Canadian Research Council, established in 
1916, he favored the development of such work in a 
central institute under the council, the course taken in 
Great Britain. Then the Department of Fisheries, 
arguing that the board as a volunteer organization 
could not be expected to undertake all the necessary 
fisheries research, attempted in 1920 through parlia¬ 
mentary action to develop a scientific division for the 
purpose, which would have put fisheries resear^ of all 
kinds under administration as it is in the United 
States, Macallum blocked this, but it cost him his 
membership on the board. 

There have been full-time curators at boUi 
and Pacific Stations from 1916 on and, on bmi^made 
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directors in 1919, they were to an increasing extent 
active in developing tite work. Attack on practical 
problems was encouraged by A. P, Knight, biologist of 
Queen's University, made chairman in 1920 and a mem¬ 
ber from the beginning, who had taken the first fonnal 
step toward creation of the board by a letter to the 
Royal Society of Canada in 1895. He had himself 
been studying pollution, bait, effectiveness of lobster 
culture and conditions in lobster facto lies in coopera¬ 
tion with the department. Inquiry in 1922 revealed 
that the fishing industry was for the most part un¬ 
touched by what the board had done or oven frankly 
sceptical of its having any value. In 1923, in order to 
bring the work definitely into relation with practice, 
Don-Bcienlists were brought into the board to represent 
administration and industry. Much more money was 
made available and new stations for the study of in¬ 
dustrial problems in handling fish were shortly es¬ 
tablished on both east and west coxists. On careful 
consideration the first of these was established not at 
the center of govern tiicnt as in the United States nor 
at a foremost university research center as in Great 
Britain, but at Halifax, the most important center for 
the industry and with a university at hand. The sec¬ 
ond was established for political reasona at Prince 
Rupert, a remote fishing center, but has recently been 
transferred to Vancouver, which is comparable with 
Halifax. 

The boom period of the twenties was gathering head¬ 
way, with young men flocking into research as a pro¬ 
fession and the public keyed up with gi’cat expecta¬ 
tions. The chainnanship of the board went in 1925 to 
J, P. McMurridi, the anatomist, of Toronto, who as a 
young man trained under R. Ramsay Wright and 
enthused with the possibilities and need for biological 
research had publicly urged in 1884 such a develop¬ 
ment as was now in train. He had had a long experi¬ 
ence in investigation at biological stations and uni¬ 
versities in the United States, and he encouraged the 
directors of the four stations to develop the work. 
Witii departmental urging, the new experimental sta¬ 
tions were quickly staffed with full-time investigators, 
and on the recommendation of a Royal Commission on 
Maritime Fisheries in 1928, this policy was extended 
to the biological stations. Annual expenditure, which 
had started at $2,000 in 1900 and had risen to over 
$46,000 by 1923, climbed rapidly to a peak of nearly 
$400,000 in 1930. 

Then came the ^Mepression,'' and in three years' 
time expenditures wore cut by more than 50 per cent. 
With tlie board no longer dominated by men who 
wished to contribute personally to fisheries investiga¬ 
tion and with increasing demands from the employed 
staff, financial support but not facilities available 
'O&erwise was withdrawn from volunteer workers 
the universities. 


The stations had g^rown in response to more or less 
local conditions rather than with central planning, 
but under the forceful chairmanship of the biochemist, 
A, T. Cameron, of Winnipeg, the organization was 
remodeled to achieve balance and smooth working, 
and so came to approximate the character of other 
research organizations. With centralization of dircc* 
tion and initiative, scientific output as judged by num¬ 
ber and volume of publications dropped steadily in 
the face of increasing expenditure. In 1937, the Bi¬ 
ological Board of Canada l)eoame the Fisheries Re¬ 
search Board of Cannda, signalizing the change in 
forty years from a group of university investigators 
eager for facilities for personal investigation into a 
body of administrators, nine representing the most 
pertinent sciences in the universities, two the Depart¬ 
ment of Fisheries and four the fishing industry. This 
tripartite organization has permitted fusion of the 
varied points of view requisite for a successful policy 
of research toward fishery objectives. 

In Ontario, the Great Lakes have offered a con¬ 
tinuing challenge to biologists. H. Ramsay Wright 
on going from Glasgow to Toronto in 1874 responded 
to the challenge not only by training his budding in¬ 
vestigators (including Macallum and McMurrieh) on 
fresh-water material as in their combined work in 
monographing the catfish Amiurus^ but by a lengthy 
report in 1892 upon the provincial fish and fisheries. 
He advocated a lake station which materialized on 
Georgian Bay under the board, but which languished 
and was abandoned in 1914. The board continued 
support of investigation of the Great Lakes until 1920, 
but, with Ontario then in control of its own fisheries, 
Bensley developed in 1924 the Ontario Fisherit‘s Re¬ 
search Laboratory at the provincial Univer'^ity of 
Toronto, taking the smaller lakes for study as being 
more manageable and starting with Lake Nipigon. 

First in 1920 did the board investigate lakes in the 
Prairie Provinces, namely, the interesting alkaline 
Quill lakes of Saskatchewan in which the stock of 
desirable fish comes and goes with long-period fluctu¬ 
ations in salinity. Steady investigation of the varied 
Prairie lakes began in 1925 with staff drawn from the 
University of Manitoba, and later augmented from the 
University of Saskatchewan; but, with these provinces 
assuming control of their natural resources, the worfe 
was discontinued after 1930. 

An appeal for federal assistance to the Ontario 
Fisheries Research Laboratory led to the formation in 
1036, under the auspices of the National Research 
Council and the Fisheries Research Board, of a Na¬ 
tional Committee on Fish Culture, which administers 
a grant to the council, by which aid haa been given for 
work by university investigators on waters of the 
Interior provinces, The aim of the committee is to 
survey and coordinate the whole field of fish culture 





Of somewhat fiiniilar character and Bunilarly 
ai|k)iiaored are tiie Canadian Committee on Storage and 
Txanspott of Pood, formed in 1938, and the Canadian 
Committee on Oceanography, formed in 1939. 

The vast northern or Arctic part of Canada has 
been given but sporadic attention in keeping with its 
virtually uninhabitable character, Stefansson may 
maintain it to be a friendly country, but neither he nor 
any one else has pioneered its successful settlement 
with people of European stock. The prevalent idea, 
doubtless a European product, that northern waters 
teem with life has maintained great hopes for de¬ 
velopment of fisheries, particularly among the people 
of the Prairie Provinces in rf^ard to the inland sea of 
Hudson Bay, 500 miles in diameter. The board sent 
investigators to the bay and strait in the twenties, and 
one went with a modern steaio trawler, sent by the de¬ 
partment in 1930 to make a thorough search for fish 
other than those in the tributar 3 '‘ streams and close to 
shore. Not a single couimercial fish was obtained. 
This agreed with the experience of the Hudson’s Bay 
Company in the eighteenth century, which with ex¬ 
perienced Spitzbergen fishermen obtained only three 
fish for an expenditure of £20,000. That all the 
water of the bay except a shallow surface layer in the 
summer was found to have a temperature below 
-1.8® C. explains not only its lack of commercial fish 
but also the high arctic character of its fauna. And 
yet it lies south of the latitude of Iceland, which l\aa 
such notable fisheries. 

To have more of the famous Malpeque oysters, par¬ 
ticularly the “Curtain Island Cups,” took the first 
station to that bay in Prince Edward Island in 1903 
and 1904, with their life history to be-elucidated. The 
mature English investigator (a member of the board), 
to whom had been assigned this phase of the work, 
lost caste by mistaking scale insects on planted brush 
for oyster spat and he complained later in Nature of 
the poor facilities for research. It was the “chore 
boy” of the station, Jos. Stafford, of Toronto and 
McGill Universities, who published ten years later a 
volume on “The Canadian Oyster, its Development, 
Environment and Culture.” But the Malpeque oysters 
were almost exterminated in 1915 and 1916 by a dis- 
eaae, presumably introduced with seed oysters from 
Long Island Sound. When this was made a federal 
scientific and administrative problem, the board es¬ 
tablished in 1929 the Prince Edward Island Biological 
Station on the bay in cliarge of A. W. H. Needier. 
With scarcely any oysters left, it was possible to re¬ 
place public fishing by private culture and with new 
methods the resistant stock that had developed in the 
inlets was extended to ever new areas. The industry 
grew so rapidly that in 1941 it was justifiable to issue 
a bulletin on “Oyster Panning in Eastern Canada.” 

Although producing more lobsters than any other 


eonntry Canada had to have hatchexies, the 
1891, but these failed to improve eonditions. When 
shown by Knight to be worse than useless, they were 
abandoned in 1919, He tried out the rearing method 
of A, D. Mead, of Rhode Island, in 1914 and 1915 in 
the cold water of the Bay of Fundy with absolute 
failure and in 1916 in the warm water of Northumber* 
land Strait with so little success that no further efforts 
have been made. Then the value of governmental 
hatching and planting of salmonids, which had been 
developed extensively in both the United States and 
Canada, but not in Great Britain, was brought into 
serious question by H. C. White’s results in studying 
from 1923 to 3930 the fate of speckled trout fry 
planted in streams of Ontario and Prince Edward 
Island. A thorough test of the effectiveness of sock- 
eye salmon culture was made by R. E. Poerster in a 
port of the Fraser River system, B. C,, from 1925 to 
1935, and it revealed results so incommensurate with 
eoBt that the artificial culture of sookeye salmon was 
abandoned by Canada in 1937. 

These negative results leave open the question of 
what we should do to get more fish. Control of fish 
predators on sockeye salmon in British Columbia 
and of bird predators on Atlantic salmon in Nova 
Scotia has been not without promise, but the predation 
problem is a knotty one. Fish culture has been defi¬ 
nitely successful for introductions into suitable barren 
waters. Starting from that solid fact, attempts are 
being made to develop effective regular use of the 
product of Atlantic sabuon hatcheries for waters in' 
which natural hatching is demonstrably unsuccessful 
or inadequate. 

The United States, but not Canada, took member¬ 
ship for a time in the North European International 
Council for the Exploration of the Sea. In 1920, on 
the initiative of Canada, the North American Council 
on Fishery Investigations was formed in cooperation 
with the United States and Newfoundland. This has 
permitted Canadian fiaheri^ research on the Atlantic 
to be closely stimulated by and coordinated with the 
investigations of the U. S. Bureau of Fisheries and the 
work of the Woods Hole Oceanographic Institution. 
Contacts were established with the European council, 
particularly through the fact that Pranee, which be¬ 
longed to that eouncil, took membership in 1922 in the 
North American Council because of her fisheries on 
the Grand Banks. 

The Possanuiquoddy tidal power project at the 
boundary between the United States and €anad$ pro¬ 
vided the eouncil with a most diflioult probUun in 
fishery research. The St. Andrews Station, whidh bod 
been studying the waters involved^ believed l3hal 
Canadian fear of serious injury to the local very oo|i- 
eentrated ‘^sardine” (small ben^) fbherjiti 
Canaan, bad some real basit, while ^ 




made a i^peal to the itaegmation of New 

pm^ulatly with the domestie market for the 
sardines having been ruined by liquor prohibition, 
fiinoe they had been used to stimulate thirst. The coun¬ 
cil could not state what effect the project would have 
and the investigatiozi, which it recommended, lasting 
over two years and carried out by scientists from four 
countries, failed to provide the bask for sure forecast 
of the effect. A revised plan, considered as not apt to 
cause serious damage to the fisberjes, was started by 
the U. S. Government, but abandoned after $6,000,000 
had been spent ^^before ascertaining if the plans were 
technically sound” as stated in Sot&KOR (Yol. 83, p. 
608) by President Compton, of the Massachusetts 
Institute of Technology, who supported the statement 
that this project ‘^breaks all records in getting the 
least electricity for the money.” 

International cooperation in fisheries research has 
gone farthest on the Pacific coast. As a background, 
there has been the treaty of 1911 between the two 
countries for the preservation and utilisation of tlie 
for seals of the Pribilof Islands, which has worked so 
satisfactorily. In 1924, the North Pacific Halibut 
Treaty between the United States and Canada became 
effective, and the commission that >vas appointed under 
its i^rovisions has had continuous scientific investiga¬ 
tion of the halibut problem. Outstanding has been its 
thoiwgh attempt to test the theory of overfishing by 
following carefully the result of definite restriction in 
the catch. A more economic condition has resulted, 
namely, an increased yield per unit of effort, whatever 
may be the effect on tlie. stock, which is not yet clear. 
There has, however, been some failure to control the 
catch. A similar commission for the sockeye salmon 
of the Fraser River came into being in 1937, taking 
over the scientific investigations carried on by the 
Fisheries Research Board of Canada. It is a question, 
however, whether the principal matter, the bringing 
back of the large runs eliminated by a rook slide at 
Hellos Gate in 1913 blocking the ascent of the fish, is 
not already being remedied by nature. 

Difficulty in handling ‘^fiA” is due largely to its 
very perishable nature. For example, smut or blacken¬ 
ing in canned lobster was found by Andrew MacFhail 
of McGill in 1898 to be iron sulfide associated with 
bacterifU decomposition md he advocated more 
thorough sterilization of the cans. Then F. C. 
Hari^n, Of MacDonald College, reinvestigated it 
(1923) and reconuaended chemical control by use of 
acid piokla the cans, but G. B. Reed, of Queen's, 
was able to Aow (1^) that the important thing was 
to avoid dcieoraposition before canning, which might 
be in four hours' time. 

baddies and smdked fillets) 
Halifax Station, 
lAb fiotM to be nmrely failure in 
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titi^Stber to dry the outer part quiAly enough 
into a shiny pellicle before it was acted upon by the 
smoke which prevents the sheen from developing, and 
the housewife wanted the sheen. The good effects of 
the smoke proved to be duo largely to the contained 
formaldehyde, which, curiously enough, the “pure 
food” laws prohibit from use for preservation of food. 
Frozen fish has had a poor reputation, and Canadian 
frozen hake was the subject of strong official com¬ 
plaint from the troops in France in the Great War, 
Rapid freezing and steady cold storage were found 
to give a prime product and, os a demonstration, 
many tons of really fresh haddock fillets were sold 
in Toronto in the frozen state in 1929 as a hi^ 
quality product at a price 50 per cent, above that of 
the “fresh” fish. The trade has, however, as yet been 
unable to ensure proper handling at all stages from 
the water to the consumer. The Halifax Station has 
shown that the fishy odor of ‘Afresh” fish, which is 
absent from fish that are really fresh, is the result of 
the setting free in sea fish of trimetbylamine from 
trimethylarnine oxide by incipient decomposition. 
Really fresh fish, which are without the fishy odor 
both during cooking and eating, which leave no after¬ 
taste, and which could be greatly relished by many 
people, particularly invalids, who now dislike fish, is 
as yet practically unobtainable, through failure of 
the trade to use sufficient care and speed in handling. 
Tests Aowed that the “fresh” fish sold in winter when 
preservation is easier actually contained more tri- 
methylaniine than it did in summer. 

In contrast with fish handling, the crying need in 
connection with the actual fishing is not for the appli¬ 
cation of the knowledge we have but for more knowl¬ 
edge. Fishery regulation like fish culture is still based 
for the most part upon hope, not upon assurance of 
effectiveness. Real advance requires freedom of 
thought, which will come only by removing the in¬ 
cubus of the past—time-honored beliefs without 
proved basis. “Hooting of salmon” is a belief that 
satisfies and removes incentive to discover how that 
fish moves in the sea and why. “Races” of fish have 
an extensive literature without any facts of breeding 
and have so often been shown to be environmental 
eit^cts that there are serious proposals to remove from 
“race” any implication of heredity, “Depletion,” ex¬ 
cept as an uneconomic condition which may exist 
when fishing starts, is little more than a bogie to 
frighten the credulous. That it is so seems to me to 
be evident from E, S. Russell's recent (1942) book 
“The OverfiAing Problem” (based upon his lectures 
at Ae Johns Hopkins University, which were spon¬ 
sored by the kte Ra 3 rmond Pearl), since it is stated 
Aat “Aere is more than a riA—there is a thread—of 
d^Arimtion of stocks,” Those who raise this bogie to 
eonveniently ignore incompatible 
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^aets such as these: More herring (102,194^)00 lbs.) 
were caught in the Canadian Passamaquoddy region 
(Bay of Fundy) in 1941 than ever before, although 
this region is fished more intensively than any other, 
with the cliief incidence on the yearling fish less than 
half-way on the road to sexual maturity and with no 


protection for the apawners. Although Lake Erie is 
more intensively fished than any other of the Great 
Lakes, it yielded more whiteflsh in 1939 than is re¬ 
corded for any earlier year and the Canadian catch 
(U. S. figures not available) was 45 per cent, higher 
in 1941 than in 1939. We have still much to learn. 


INTERNATIONALISM IN SCIENCE" 

By Dr. KARL K. DARROW 

BELL TELEPHOKX LABOEATOBIKS 


I HAVE been asked to speak on internationalism in 
science, or rather in the particular field of science 
which happens to be mine, the field of physics. The 
quickest way to handle this subject would be to re¬ 
verse it, and speak of nationalism in science. This 
would be a conveniently narrow subjoct, for in sci- 
enee there is hardly any nationalism. The laws of 
nature are everywhere the same, and the ways of, 
describing them do not differ from land to land. You 
may indeed remark that in different lands they are 
described in different languages. In so far as this is 
true it is not important, except as an inconvenience j 
and it is not even entirely true. The laws of nature 
are described by mathematics, and mathematics is a 
universal language. You cun look at a book of physics 
in some language of which the very letters may be un¬ 
familiar, and still you can tell what the author is 
treating by following the train of his equations. If 
you can read his words or get some one to translate 
them, you find that there is no imprint of nationality 
on his ideas, any more than on the laws which he* 
happens to be describing. 

So, the journals and the books of science are a 
cosmopolitan literature, and indeed the most cosmo¬ 
politan thing which now remains to us. In the happy 
days before the other war there were other cosmo¬ 
politan things: the gold standard, and the free circu-, 
lation of art and of artists from country to country, 
and the worldwide diffusion of travel and trade with 
limitations so light that they now seem like freedom. 
These did not survive the other war, or survived it 
only in a crippled fashion; but the literature of sci¬ 
ence continued still to pass all boundaries even when 
its creators could not, a sort of intellectual gold 
standard by which the worth of every contribution 
and the standing of every contributor were appraised. 
Englishmen were not judged by Englishmen exclu¬ 
sively, nor Germans by Germans nor Americans by 
Americans; the common opinion of the scientific world 
was the court of first and last resort. No experiment 
was disregarded, no idea neglected becanse it came 
from the opposite side of a frontier. Few if any sci- 

1 Broadcast, under the auspice# of the American Philo¬ 
sophical Boci^y, over Station WBUL on June 24, 


entists strove to keep their ideas confined within their 
own countries. The notion of keeping a discovery 
undisclosed is repugnant, I can without exaggeration 
say it is revolting, to nearly every man of science. 
So few r:re the exceptions to this rule that we still 
look with wonder on Newton and on Cavendish, who 
were exceptions to it, and try to divine what peculiar 
quirk of personality made them such deviations from 
the norm. Nearly every one in science spoke to all 
who would listen, and nearly every one in the entire 
world of science was ready to listen to a new experi¬ 
ment or u new idea, from whatever part it came. 

But even so, were there not some nations which 
were always*the discoverers and the teachers, and 
others which were always the copyists and the learn¬ 
ers f Nothing would seem more natural, and nothing 
could be further from the truth. 

Take the four men whose consecutive labors enabled 
us to understand the motions of the heavenly bodies: 
Copernicus the Pole, Galileo the Italian, Kepler the 
German and Newton the Englishman. They were 
astronomers, but they were physicists also, for the 
laws of motion of the heavenly bodies are those of 
earthly bodies also, exemplified on a grander scale. 
Take the story of radioactivity. Radioactivity was 
discovered because x-rays had been discovered* The 
discoverer of x-rays was a German, but the man 
whom his work inspired was a Frenchman. Another 
Frenchman and bis Polish wife carried on the study, 
and for a time it might have been thought that Paris 
was destined to be the center of all wisdom about 
radioactivity for ages to come. Not for a very long 
time, however I Not a decade had elapsed before 
every one who cared at all about this field was looking 
eagerly to England, and not because of an English¬ 
man either, but because of a New Zealander whom a 
fellowship endowed in Britain had brought to Cam¬ 
bridge. The focal point of research in radioactivity 
traveled with this man to Montreal and then back 
again to England. It is Rutherford of whom I speak, 
the very man who later became the first of all men 
to achieve the transmutation of the elemented So 
long as he lived, the great Cavendish laboratGry ^ 
Cambridge was the greatest soenn of 
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in the world. Now the art and science of transmuta¬ 
tion are dispersed throughout all countries; they are 
cultivated in America most of oil, largely because 
Americans invented the two very ingenious devices 
which are used to produce the very high voltages 
demanded for transmutation. It was, however, an 
Italian who first taught the world to use the most 
various]y efficient of all the agents of transmutation, 
the agent whicli we call “the slow neutron.^’ 

I could tell the same sort of story for almost every 
achievement in physics, and the lesson would always 
be the same. Progress in science depends on the 
spirit of the brilliant man; and in this case above all, 
the spirit bloweth where it listeth, heedless of national 
boundaries and heedless of racial groups. There has 
never been a city which was the capital of physics as 
Vienna for a century was the capital of music. 
There has never been a nation which was preeminent 
in physics as Franco so many years was preeminent 
in painting. Metaphorically speaking, if you walk 
through the galleries of physics you do not find the 
mHStcrpioces labelled “French School” or “Dutch 
School” or “Italian School.” There is just one school 
of physics, and from its inception it has been the 
school of ail civilized nations. 

Those of my listeners who heard the prior pro¬ 
grams of this series are probably expecting some¬ 
thing more. You may be waiting now to hear me tell 
of some great scheme or schemes of formal inter¬ 
national cooperation, set up and going on for the 
benefit of physics. But those who speak for other 
sciences, astronomy for instance, can give you more 
striking examples than I can. I might indeed mention 
the laboratories built and the equipment given by the 
Roiikefeller Foundation for physicists in certain Euro¬ 
pean lands—laboratories now, by tragic irony of fate, 
ruined by civil war or taken over by the Nazis. It is 
allowable to hope that soon they may again be serving 
their intended purpose, and that the example of great 
donations by private wealth across frontiers may sur¬ 
vive to be followed by future generations. 

More significant as yet has been tlic living aid 
interchanged by the nations—1 mean, the students 


who have gone from their homelands to some other 
country, not to sit at the feet of a famous master 
(as the saying used to be) but to stand beside him 
and work with him upon some problem of his own 
selection. Few of the leaders of physics have worked 
entirely by themselves. Normally, the brilliant physi¬ 
cist requires aid, and the skilled intelligent aid of men 
who are almost his peers, to follow out the ramifica¬ 
tions of his thought and to perform the experiments 
suggested by his ideas. Mostly his fellow-countrymen 
supply the aid, but not by any means always. Many 
a Canadian and many an Australian has brought his 
stone or stones to the edifice reared by a British 
physicist; many an American has done the like for 
ft German in the days before the other war and in the 
days of the Weijimr republic; many a Chinese and 
many a Japanese has done it for an American. The 
graduate schools of many a university were micro¬ 
cosms of a non-eiTibattled world, little groups com¬ 
posed of many strangers working together in a comity 
and with a mutual understanding such as we all 
should like to see realized in the world at large. We 
ought to try to increase their number after this war, 
and do away with certain formal restrictions which 
impeded them from arising in certain parts of the 
world. Yet if there had never been any such group, 
or if there were never to be any such group again— 
even in that deplorable and highly unlikely case, sci¬ 
ence would still be international. It would be inevi¬ 
tably international, so long as the books and the 
journals wore allowed to cross the frontiers. Every 
physicist sooner or later, and glad or sorry as he may 
be, finds collaborators springing up all over the world. 
They are taught by his experiments and by his calcu¬ 
lations, and he is taught by theirs. It could not be 
otherwise. Ideas flow about the world like the life¬ 
blood in an organism. If from any part of an organ¬ 
ism the flow of blood is withheld, that part decays. 
The same is true of the organism of science and of 
thought. If any one doubts this, let hiui look upon 
the demonstration which for tlie past ten years has 
been presented by the enemy. 
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FRANK SCHLSSINOBR 
1871-1043 

TaB death of Prank Schlesinger deprives American 
astronomy of its most distinguished authority upon 
precise astrometric measurement. 

Born in New York, the son of Joseph and Mary 
Wagner Schlesinger, he received the degree of B.S. 
from jthO College of the City of New York at the age 
After five years^ experience as a sur¬ 


veyor in his native city ho studied for the doctorate 
at Columbia (Ph.D., 1898). 

In the following year he began his astronomical 
career at the International Latitude Observatory at 
Ukiah, California, which he established, and operated 
for four years, as observer-in-charge. The visual ob¬ 
servations demanded the highest attainable precision 
and care, and half of them had to be made in the 
morning hours. It was a severe introduction to astro- 



metric work; but bia enthusiaBm for this somewhat 
austere type of investigation was life-long. 

In 1903 he went to the Yerkes Observatory, where 
he spent two years in the photc^aphic determination 
of stellar parallaxes, under the auspices of the Car<^ 
Institution. The precautions which were neces¬ 
sary to avoid systematic errors had been discussed 
theoretically by Kapteyn. Schlesinger^s practical ap¬ 
plications of these principles and his own ingenious 
inventions made his methods a standard which has 
been followed, with little change, in the thousands of 
determinations of trigonometric parallax made at 
many observatories ever since. 

His most important personal contributions were the 
rotatij)g sector, by which the image of a bright star is 
equalized with those of faint comparison stars, and 
the method of dependences, which greatly simplifies 
the reductions. 

In 1905 he was appointed director of the Allegheny 
Observatory, and inaugurated an extensive program 
of observations for parallax with the 30-inch photo¬ 
graphic refractor, and also researches on radial veloci¬ 
ties and spectroscopic binaries. 

The results of both were ably discussed. One ex¬ 
ample of his acumen may suffice. In all long series 
of observed stellar parallaxes, a few will come out 
negative—a geometrically impossible result, due to 
accumulation of observational errors. Most observera 
are irresistibly tempted to re-observe these stars, and 
the new series almost always give more reasonable 
values. 

Schlesinger pointed out that this amounts to select¬ 
ing for correction the cases in which the observational 
errors happen to combine in one direction, while ig¬ 
noring those in which they had the opposite effect, so 
that the general mean of all the results would be sys¬ 
tematically vitiated, and therefore resolutely avoided 
the practice. 

He was called in 1920 to be director of the Yale 
University Observatory, where he remained for 
twenty-one years. Here he found an astrometric tra¬ 
dition which he continued, with increased equipment. 

An observing station was established at Johannes¬ 
burg, at which the parallaxes of hundreds of Southern 
stars were determined, and an extensive program of 
photographic observation of star-places inaugurated 
at New Haven. With the aid of specially designed 
lenses, the measurable area on a single plate was in¬ 
creased from about 5® x 6*^ to 12® x 15°—with great 
saving in the number of specially observed reference 
stars required for a given zone of the heavens. 

The reduction of these large plates demanded the 
inclusion of terms negligible on small ones; but 
Schlesingor's ingenuity reduced the total work of eom- 
putation to a remarkably small total per star. His 


introductions to the volumes of the Yale Zone Cuta- 
logues afford by far the best tett-book for Ihe stu^ 
dent of the subject 

Almost his last work was a general catalogue of 
stellar paraUaxes, in which the results of all observers, 
after careful study of their accidental and systematic 
errors, are combined—a task demanding exceptional 
judgment 

In all this work he showed the same oharacteristiSi 

unremitting industry; thorough knowledge of the 
problems to be investigated, the instruments for ob¬ 
servation and the physical and mathematical prin¬ 
ciples involved in the reductions; remarkable in¬ 
genuity in devising improvements in both; a deep 
love of accuracy, which never tolerated defects; and 
a well-proportioned sense of scientific economics, 
which resulted in a remarkable volume of excellent 
wmrk from the available equipment. 

His work brought him many honors. He was a 
member of the American Philosophical Society, the 
American Academy of Arts and Sciences and the Na¬ 
tional Academy of Sciences; a foreign associate of the 
Royal Astronomical Society and the Royal Society of 
Science of Upmala; a correspondent of the French 
Academy of Sciences and the Bureau doa Longitudes. 
He was president of the American Astronomical So¬ 
ciety (1919^1922) and of the International Astro¬ 
nomical Union (1932-1936). Ho received the degree 
of Sc.D. from Pittsburgh in 1920 and Cambridge in 
1925, the Valz Medal of the French Academy, the Gold 
Medal of the Royal Astronomical Society, the Bruce 
Medal of the Astronomical Society of the Pacific and 
many other distinctions. 

Those who knew him will think most of all of the 
qualities which do not appear in this formal account^ 
his cordial hospitality, his unfailing kindness and good 
humor and his invariable high ideals. He was the 
moving spirit of the ‘‘Neighbors'’—^the group of aa- 
tronomera who, without any formal organiMtion, de¬ 
rived great profit, as well as pleasure, from their meet¬ 
ings at New Haven. 

His advice—by which the writer profited of ten—was 
valuable not only because of his full grasp of the soir 
entific bearing of a situation, but even more for ius 
sympathetic compr^enaion of the human problems kr 
volved and the high-minded lucidity of his appraisal 
of its ethical implications. He will be sorely missed 
by many friends. 

He retired from his position at Yale in 1941. Faff* 
ing strength had led to a gradual curtailment Of his 
activities, which he accepted wik quiet and cheerftd 
philosophy during two years of rethrcttwmt. 
health kiled, and Uie end came on July 19, 

Be was twice married, in to Jlra Hii^^ i 
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Wfleo4 of New ToA Hie widow and one son by 
his fltst marriage survive him. 

HnKST Nobris Rusbbll 

PmiNCBToiT UNivEEfiiry 

ARTHUR WILLIS GOODSPBBD 
( 1860 *- 1943 ) 

Ok June 6, 1943, Arthur Willis Goodspeed, a 
pioneer in the study of x-rays, died at Concord, N. H., 
a few miles from the small town of Hopkinton where 
he had been born eighty-three years before. A descen¬ 
dant of early New England settlers, the son of Obed 
and Helen (Morse) Goodspeed, he passed his early 
years in Boston. Graduating from the Boston Latin 
School, he entered Harvard College. Here he came 
under the influence of John Trowbridge and Ben¬ 
jamin Peirce, who encouraged him to pursue the 
study of the physical sciences in which he had shown 
marked aptitude even as a hoy. In 1884 he graduated 
from Harvard, winning high honors in physics and 
mathematics. 

Immediately after gniduation he was offered a 
position as assistant in physics at the University of 
Pennsylvania. As this provided an opportunity for 
advanced study, he accepted it, and this decision 
determined the scene of his life-work. He enrolled 
in the newly established graduate school of that uni¬ 
versity, and in 1889 received the degree of Ph.D., 
being, incidentally, the first recipient of a degree 
from that school. 

At this time the chair of physics was held by George 
F. Barker, a scientist of international reputation. 
Goodspeed’s association with this brilliant lecturer 
gave him invaluable experience and inspiration. He 
continued under Barker through the grades of instruc¬ 
tor and assistant professor, succeeding him when he 
retired in 1900, and continuing as director of the 
laboratory until he himself reached the age limit in 
1931. Thus, his teaching service of nearly half a cen- 
tuxy was wholly spent* at this one institution. 

The period of his service was one of rapid growth 
of the university and of the department of physics. 
He saw in his time its staff and its activities increase 
ten-fold. Much of the success of the many adjust¬ 
ments made necessary by this expansion was due to 
the administrative ^1, ready decision and quiet tact 
which he exhibited. 

As a leeturer he carried on the tradition of his 
pi^edecessor in sparing no pains to devise ingenious 
and striking experiments with which to emphasise the 
ttiaential aspects of his subject. Even after the pres¬ 
sure of a^nistrative duties compelled him to give 
np mndbi of his formal teaeddng he would frequently, 
in presenting new developments in physios, devote 
gtM to iUoStrate them with dever and interest- 
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Se was early attracted by the seientifle aspects of 
photography—an interest whieh he retained through¬ 
out his life and which perhaps dated from the time 
when, as a young instructor, he witnessed and assisted 
at the famous experiments of Muybridge on animal 
locomotion. What wonder, then, that the report of 
Eontgen’s discovery in 1896 strongly drew his at¬ 
tention and that he became one of the earliest inves¬ 
tigators of the new rays 1 He at once recognised their 
importance from the medical point of view and, in 
coliafooration with many physicians of the city, car¬ 
ried on numerous investigations on osseous malforma¬ 
tions, the location of foreign bodies and similar topics. 
In this W03^ he developed an experimental technique 
that was at that time unexcelled. Indeed, some of 
his plates taken then compare favorably with those of 
the present day. 

His studies of the physical and therapeutic proper¬ 
ties of the rays also were begun at this period and 
carried on for some years. He later investigated the 
properties of the secondary x-radiation. His work 
in the field of radiology was recognized by his elec¬ 
tion in 1902 as president of the American Rontgen 
Ray Society. 

The increase of his ofQcial dniies put a check to 
these investigations, though they were never wholly 
discontinued. The administration of the laboratory 
and service as chairman of important faculty com¬ 
mittees demanded much of his attention. For some 
years he served on the board of managers of the 
Franklin Institute. In 1901 he was elected secretary 
of the American Philosophical Society. His faithful 
and efficient service in performing the duties of that 
responsible office will be remembered by many of its 
members. When he resigned the position in 1936 he 
was appointed editor of the society's publications and 
continued os such until a year before his death. 

Goodspeed was married in 1896 to Annie H. Bailey, 
of Hyde Park, Mass. Their children were Frederick, 
who lost his life in a parachute accident in 1928, 
Willis and Helen (Mrs. John R. Skeen). In 1913 he 
married Ethel W. Mitchell, of Staunton, Va. Their 
son, Arthur, is at present Lieutenant in the armed 
services of the United States. 

Though his professional life was passed in Phila¬ 
delphia, Goodspeed always retained an affectionate 
atta<diment to his New England home. He usually 
spent his summers at Hopkinton and took part in 
many of its civic activities. And when his woik was 
finished he returned to his native town to enjoy quietly 
the clcMm of his life, which was to be so soon ter- 
iniziated. 

Ctoodspeed always retained his sturdy New England 
eharaoteristios. His thrift and skill in management 
serv^ him well in the administration for many years 
of a department which never received adequate finan- 
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cial mipport. His relations with his associates were 
most cordial, and he was always solicitous for their 
interests. The writer will ever hold in memory with 
pleasure and gratitude the encouragement, advice and 
cooperation which he received during the many years 
of their association. 

Horace C. Richards 

RECENT DEATHS 

Dr. Robert B. Hinman, professor of animal hus¬ 
bandry at Cornell University, died in his fifty-fifth 
year on July 26. 

Edward Hall Bowie, regional director for the 
Pacific States of the United States Weather Bureau 
at San Francisco, president of the American Meteoro- 
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Togieal Society, died on June 29 at the age of sLcty- 
nine years. 

Albert Kingsbury, founder and president of the 
Kingsbury Machine Works, Philadelphia, died on 
July 28 at the age of eighty years. 

Dr. Orville Harry Brown, specialist in internal 
medicine, died on July 26 at the age of sixty-eight 
years. Recently he had been collaborating with Dr. 
John Lawrence, of the University of California at 
Berkeley, in experiments using cyclotrons to combat 
malignant growths. 

The death on July 28 at the age of sixty-one years 
is announced of Sir Harold Beckwith Whitehouse, 
g 3 mecologiBt, president of the British Medical Asso¬ 
ciation. 
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SCIENTIFIC EVENTS 


THE DEATH-RATE IN GERM AN Y> 

Recently published statistics of mortality rates in 
German towns show that the health of the urban 
dweller has been steadily deteriorating, and this is 
especially marked during the later months of 1942. 
The following figures refer only to the large towns of 
“Greater Germany” with a total population of 24,- 
500,000. 

Compared with the corresponding months of 1941, 
infant mortality rose by 17 per cent, during the last 
quarter of 1942 to 69 per 1,000 live births. For the 
whole year the rate was 66, against 59 for 1941. This 
contrasts with a record low rate for England and 
Wales during 1942 of 49, Among children aged one 
to five—another sensitive index of health—the num¬ 
ber of deaths rose sharply in 1942 to 7,236. In pre¬ 
vious years the number had been 6,404 in 1941, 6,062 
in 1940 and 5,670 in 1939. 

School children aged five to 14 are also being 
affected, but adolescents seem to be affected more 
than any other group. For ages 15 to 20 a rise of 
38 per cent, in 1942 was recorded over the number 
of deaths in 1939. The numbers were: 4,159 in 1942, 
3,192 in 1941, 3,126 in 1940, and 3,023 in 1939, Con¬ 
tributing to these significant upward trends in mor¬ 
tality among children were sharp increases in the 
number of deaths from diphtheria and scarlet fever. 

The report also shows a steeper rise in deaths from 
tuberculosis. There were, in German towns, nearly 
5,500 more deaths from all forms of tuberculosis in 
1942 than in 1939. The death-rate per 1,000 popula¬ 
tion at all ages was 24 per cent, higher in 1942 than 
in 1939, and the rise was more rapid in 1942 than in 
1941. 

The new statistics disclose a sharp rise in the num- 

1 From The Times, London. 


her of suicides. In the last four years the numbers 
have been 7,647 in 1942, 6,222 in 1941, 6,104 in 1940 
and 6,387 in 1939. It has been the experience of most 
belligerent countries in this and in past wars that the 
suicide rate declines during hostilities. This has hap¬ 
pened in Britain during the present war, and in Ger¬ 
many the number fell in 1940. The last quarter of 
1942 showed, however, a rise of 87 per cent, (to 2,638) 
over the number registered during the corresponding 
quarter of 1940 (1,358). 

It does not appear that political murders or suicides 
in concentration camps are included in the official 
statistics; nor does it seem that suicides of imported 
workers are included. 

All these death-rates for the large towns are likely 
to underestimate the actual rise in mortality. There 
are several reasons to support this view. 

The evacuation of children, mothers and expectant 
women to rural areas might be expected to reduce the 
number of deaths in the towns. 

As the official statistics relate only to civilian deaths, 
the transference of large numbers of adolescents into 
the armed forces would reduce the civilian population 
exposed to the risk of tuberculosis. 

The removal of hospitals, institutions and sanatoxia 
from the Ruhr and Rhineland towns to rural areas 
should reduce the number of urban deaths—unless the 
register of deaths is retained in the town records. 

Turning from deaths to births, the latest figures 
show a dramatic fall in the birth-rate. For the large 
towns of Germany the number of births in 1942 de¬ 
clined by 80,000 from the figure of 419,000 for 1940. 
The rate per 1,000 total population was down to 13.9 
in 1942 compared with 17.3 in 1940. 

The last quarter of 1942 recorded a rate as low as 
12,7. This experience for German towns is borne ont 
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by the rate for all areas of Greater Germany, which 
had declined from 20.4 in 1939-40 to 16.2 in 1942—a 
loss of approximately 660,000 live births. 

UNITED STATES LECTURERS IN BRAZIL 

Advanced practices in the applic.ation of the science 
of metallurgy in the United States will be made avail¬ 
able to Brazilian scientists and industrialists during 
the coming year through a technical educational 
project established at the Esoola Politecnica of the 
University of Sao Paulo, one of the loading engineer¬ 
ing schools of Brazil. Four distinguished United 
States scientific men have been appointed to give lec¬ 
tures on fundamental metallurgy over a period of a 
year, each to remain in residence there for three 
months during the extent of his lecture series. The 
project is being jointly financed through the office 
of Nelson A. Rockefeller, coordinator of Inter-Ameri¬ 
can Affairs, and the Escola PoUtccuica. It is adminis¬ 
tered by the Stevens Institute of Technology under r 
contract with the coordinator’s office. 

The first lecturer, Dr. A. Allan Bates, manager of 
the chemical and metallurgical department of the Re¬ 
search Laboratories of the Westinghouse Electric and 
Manufacturing Company, East Pittsburgh, Pa., is al¬ 
ready en route to Brazil and was expected to be at the 
University of Sao Paulo by July 29. 

He will be followed by Dr. Robert F. Mehl, pro- 
fesBcvr and head of the department of metallurgical 
engineering and director of the Metals Research 
Laboratory of the Carnegie Institute of Technology, 
Pittsburgh; Professor Arthur Phillips, of the Ham¬ 
mond Metallurgical Laboratory, Yale University, and 
Professor Gregory Jamieson Comstock, director of 
the powder metallurgy laboratory of the Stevens In¬ 
stitute of Technology. 

Laboratory facilities for metallurgical work are 
available at the Institute de Pesquisas Tecnologicas, 
which is connected with the Escola Politecnica, Mod¬ 
em research and production equipment is provided 
by electric arc melting furnaces, induction furnace, 
small rolling mill, cupola furnace and complete micro- 
soopie and metallographio apparatus. It is the desire 
of the Escola Politecnica to inaugurate a complete 
series of courses in fundamental and advanced metal¬ 
lurgy. 

The project was initiated when the Brazilian insti¬ 
tution asked the help of tiie coordinator of Inter- 
American Aifairs in obtaining the teaching services 
of four professors of metallurgy. The coordinator’s 
office solicited the advice and counsel of the engineer¬ 
ing division of the Board of Economic Warfare, now 
the Office of Economic Warfare. 

The problem was assigned to Professor Comstock, 
of the Stevens Institute of Technology, who" is a tech¬ 


nical consultant for the division and who suggested 
the plan which was adopted. The institute accepted 
the responsibility for administering and supervising 
the program. The lecturers were appointed by the 
trustees with the consent and cooperation of their own 
institutions or industrial employers. 

The subject to be taught, fundamental metallurgy 
on a graduate level, will be presented in four divisions 
by the lecturers, each of whom, is regarded as pre¬ 
eminent in his particular field. Dr. Bates will lecture 
from the viewpoint of industrial research and develop¬ 
ment; Dr. Mehl on the physical metallurgy of iron 
and steel; Professor Phillips on non-ferrous metal¬ 
lurgy, and Professor Comstock on powder metallurgy. 
They also will assist the university authorities to 
develop a eumculmn in metallurgical engineering. 

THE PROPOSED OCEANARIUM AT 
CONEY ISLAND 

Tentative plans for the proposed post-war 
Aquarium or Oceanarium to be built at Coney Island 
at an estimated cost of $1,500,000 are described in 
The New York Times. It will take the place of the 
old Aquarium at Battery Park, and will extend nearly 
ten acres between the Boardwalk and Surf Avenue, 
from West Fifth to West Eighth Streets, The site 
is virtually already owned by the city. 

The Times states that in addition to a modern main 
marine building housing fresh and salt-water species 
from every part of the globe and outdoor pools for 
seals, penguins and cormorants, it is planned to con¬ 
struct a children’s aquarium. As shown in a tenta¬ 
tive sketch, this will be a building resembling an old 
schooner, anchored in a pond oflF the main building. 

Observation eat-walks will be constructed around 
the huge tanks and through them. In the latter the 
observer would find himself literally “inside” the tank, 
encased in a glass passageway with water under, 
around and above him. 

There will be, according to present plans, exhibits 
of tropical, temperate, Arctic and biological speci¬ 
mens, a separate section for aquatic birds and water- 
fowl, a promenade deck, lecture hall and restaurants. 
An over-pass will lead directly to a special subway 
entrance and a parking lot will be constructed to ac¬ 
commodate 450 automobiles. 

The Finance Committee of the City Council has 
unanimously approved an amendment to the capital 
budget for 1943 to include the sura of $42,000 for 
preliminary plans and study of the oceanarium. It 
is expected that the Now York Zoological Society 
will contribute an additional $20,000 toward the cost 
of preliminary planning. 
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STUDY OF OERMICIDIBS AND BACTERI¬ 
CIDES AT THE OHIO STATE 
UNIVERSITY 

An intonsive inveBtigation of germicides and bac¬ 
tericides^ including anti-malariols^ has been under¬ 
taken by the Research Foundation of the Ohio State 
University, of which Dr. A. R. Olpin is director. 
This has been made possible through a grant of 
$23,000 by the William S. Mcrrell Company, phar¬ 
maceutical manufacturers of Cincinnati. 

The grant takes the form of the establishment of 
three annual post-doctorate and three annual graduate 
fellowships in bacteriology and chemistry. Members 
of the regular university staff who wiD also contribute 
to these studies are Dr. J. M, Birkeland, Dr. Q. L. 
Stahly and Professor A. R. Winter, all of the depart¬ 
ment of bacteriology, and Dr. W. R. Erode and Dr. 
W. G. France, of the department of chemistry. 

Investigations of anti-malarials to be conducted at 
the university will be correlated with the work going 
on in many other laboratories throughout the nation. 
An investigation of penicillin, the new and very 
potent germicide or bactericide derived from mold, is 
planned. This work is part of a larger program of 
research coordinated by the Committee on Medical 
Research in Washington. The new projects are the 
outgrowth of a number of years of friendly coopera¬ 
tive relations between the foundation and the Mcrrell 
Company. 

Maxxj valuable and practical discoveries have been 
made through these researches, including a promising 
new method of synthesising menthol. This is espe¬ 
cially important at the present time as the supply 
of menthol from the Far East has been virtually cut 
off by the war. 

WORK OF THE NATIONAL FOUNDATION 
FOR INFANTILE PARALYSIS 

Basil O^Connob^ president of the National Foun¬ 
dation for Infantile Paralysis, announces that three 
records in the 1943 infantile paralysis fund-raising 
appeal—in the amount raised, in the number of con¬ 
tributors and in conducting the appeal at a lower 
expense than any previous campaign—exceed all pre¬ 
vious results by more than 30 per cent. 

Net collections amounted to $6,627,690. This is 
$1,500,000 higher than any previous year. Expenses 
were $147,871, or only 2.6 per cent, of collections. 
Mr. O’Connor estimated that there were more than 
35,000,000 contributors. 

The Motion Picture Theaters Drive, headed by 
Nicholas M. Sehenek, president of Loew’s, Inc., and 
Harry Brandt, president of the Brandt Theaters, 


m, m ^ 

raised $2,086,596. The National March of Dimes to 
the White House amounted to $670,000. 

Half the funds collected go to the National Foun¬ 
dation for the broad front attack on the disease, in¬ 
cluding research work, education and epidemic aid, 
while the other 50 per cent, remains with local chap¬ 
ters of the foundation covering practically all the 
nation’s 3,070 counties where it is used for local relief 
for victims of infantile paralysis, regardless of age, 
race, creed or color. 

Mr. O’Connor stated that this country may face 
a severe test this year in coping with infantile paraly¬ 
sis due to a marked increase in the number of eases 
during the first six months. He said that of 
to-day, more cases have occurred in 1943 than for a 
comparable period during the past nine years, the 
number being double that of last year at this time. 
So far the epidemic has appeared in California, Texas 
and Oklahoma. First, southern California was in¬ 
volved. Then the epidemic spread to the San Fran¬ 
cisco Bay area. Now there is some increase in Wash¬ 
ington. In a similar way the epidemio has spread 
northward, with the advancing season, from Texas 
into Oklahoma. At this time Kansas shows an in¬ 
crease.” Dr. John L. La van, assistant medical direc¬ 
tor of the National Foundation, with equipment and 
a staff of workers, has been sent to tbe areas affected. 

THE LIBRARY OF SIR ISAAC NEWTON 

Aooobwng to The Times, London, the Pilgrim 
Trust has bought from Messrs. Henry Sotheran, lim¬ 
ited, a collection of 858 books which once belonged to 
Sir Isaac Newton. The trustees also bou^^t from 
the same firm Newton’s copy of the Old Testament 
in Greek and his copy of Isaac Barrow’s edition of 
Euclid’s Elements. They have decided to offer all the 
books they have acquired to Trinity College, Cam¬ 
bridge, and the master has expressed the readiness 
of the college most gratefully to accept the gift. 

Charles II made Barrow Master of Trinity and 
duriz^ his short tenure of the poet be founded the 
magnificent college library. Before this dignity had 
been eonferred on him, Barrow, the divine, had de¬ 
clared that he could not make a bible out of his 
Euclid, or a pulpit out of his mathematical chair, and 
in 1669 be resigned the Lucasian professorrinip of 
malbematics in favor of his still more distingu^ed 
pupil, Isaac Newton. Eighty-three of the boedsB show 
actual marks of Newton’s handwriting, of whi^ 
twenty have his autograi* signature. Four of these 
are of special interest, as they bear the date of 1661^ 
the year in whiA Newton entered Trinity 
Newton represented the university as a Wlxig in ^ 
Convention Parliaibent of 169L 
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SCIENTIFIC NOTES AND NEWS 


Ab noted in Soiknob lest week. Dr. George D. 
Birkhoff^ Perkins professor of mathematics at Har¬ 
vard University, has been elected an honorary fellow 
of the Royal Society of Edinburgh. Other Americans 
elected to honorary fellowships were Dr. H. S. 
Gasser, director of the Rockefeller Institute for 
Medical Research; Dr. Herbert S. Jennings, Walters 
professor of eoology, emeritus, of the Johns Hopkins 
University, and Dr. Oswald Veblen, professor of 
mathematics at the Institute for Advanced Study at 
Princeton, N. J. 

Sir Hrnrt HAiJ/Err Dale, president of the Royal 
Society, London, a member of the Scientidc Advisory 
Committee of the British Cabinet, was presented on 
July 8 with the Harben Gold Medal of the Royal In¬ 
stitute of Public Health. The Smith Award was pre¬ 
sented to Dr. James Fenton, medical officer of health 
for Kensington* Former recipients of the Harben 
Medal include Pasteur, Lister, Koch, Metchnikotf, 
Gorgas, Baron Kitasato, Sir Ronald Ross and Sir 
Leonard Hill. 

Db. John J. Grebe, director of the Physical Re¬ 
search Laboratory of the Dow Chemical Company, 
Midland, Mich., will be presented with the Medal of 
the Society of Chemical Industry for 1943 at a meet¬ 
ing in November of the American Section in New 
York. 

Kansas State College recently conferred the hon¬ 
orary doctorate of science on Dr. P. J. Parrott, for¬ 
merly director of the New York Agricultural Experi¬ 
ment Station at Geneva. 

Nature states that the University of Aberdeen has 
conferred the honorary degree of LL.D. on Dr. D. M. 
S. Watson, Jodrell professor of Ecology and com¬ 
parative anatomy, University College, London. The 
degree of D.Sc. has been awarded to W. Bums for 
a thesis on ^An Oscillographic Study of the Activity 
in Nerves Associated with the Viscera’*; and on Dr. 
R. D. Stuart, for a thesis on “A Study of Lepto- 
spirofds in the South-West of Scotland with Special 
Reference to Laboratory Investigation, Epidemiology 
and Bpecifio Prophylaxis.’’ 

The Council of the Royal College of Surgeons of 
England luw conferred honorary fellowship on the 
Right Honorable Winston Churchill, Prime Minister, 
First Lord of the Treasury and Minister of Defense. 

D&. Bdwaud Franklakd ArhstboNO has been 
elected president of the Royal Society of Arte, Lon¬ 
don. 

tnu retirement on July 1 is announced of Dr. E. 
M. dean of the CoUege of Agrtculture, For- 

of the Univer^ty of Min¬ 


nesota. He is succeeded by Dr. Henry P. SehmitE, 
professor and chief of the Division of Forestry, 

Da. Charles C. Adams, since 1926 director of the 
New York State Museum, retired on July 31, having 
reached the statutory age of seventy years. 

The title of professor emeritus of the history of 
medicine in the University of London has been con¬ 
ferred on Dr. Charles Singer on his retirement from 
the professorship of the history of medicine at Uni¬ 
versity College. 

Protkssob William I. Myers, head of the depart¬ 
ment of agricultural economics, a former governor of 
the Farm Credit Administration, has been appointed 
acting dean of the New York State College of Agri¬ 
culture at Cornell University, filling the vacancy 
caused by the death of Dr. Carl E. Ladd. 

Professor George I). Scarseth, of Purdue Univer¬ 
sity, has been appointed head of the department of 
agronomy. He succeeds Professor A. T. Wiancko, 
who had served since 1903 as professor of agronomy 
and head of the department. 

Dk. Russell A. Bunnells, associate professor of 
pathology in the Division of Veterinary Medicine of 
Iowa State College, has resigned to become head of 
the department of anatomy in the Division of Veter¬ 
inary Science of the Michigan State College, East 
Lansing* 

Db. Ralph Q. Smith, of the Medical School of the 
University of Michigan, has been appointed to suc¬ 
ceed Dr. Erwin E. Nelson as professor of pharmacol¬ 
ogy and head of the department of pharmacology of 
Tulane University. 

Dr. Anthony A. Pearson, assistant professor of 
anatomy at the Loyola University School of Medicine, 
Chicago, has become associate professor of anatomy 
at the College of Medicine of Baylor University at 
Houston, Texas. 

Dr. Lbsub L. Lumsden, of New Orleans, medical 
director of the U. S. Public Health Service, retired, 
has become lecturer in epidemiology at the Medical 
Branch at Galveston of the University of Texas. 

Chemiced and Engineering News states that Roy 
Erwin Swift, formerly instructor of metallurgy in the 
School of Mines, University of Alaska, has been ap¬ 
pointed associate professor of chemistry at the uni¬ 
versity. The School of Mines has been discontinued 
for the duration of the war, but the first two years of 
the basio engineering sciences are to be continued. 

t)iL Edward B. Mathews has retired os head of the 
Marjrlspod Geological Survey. Dr. Joseph T. Singe- 
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wald) Jr., hfts been appointed his successor as director 
of the Department of Geology, Mines and Water Ee^ 
sources. 

Db. William E. Mabtik has resigned as associate 
horticulturist in the Arizona Agricultural Experiment 
Station to become senior agriculturist with the Office 
of Foreign Agricultural Relations in Peru of the U. S. 
Department of Agriculture. 

Dr. L. Grant Hector, chief engineer with the 
National Union Radio Engineering Company of 
Newark, N. J., has been appointed production con¬ 
sultant of the War Production Board. He will advise 
on miniature tubes in the radio division to increase 
production and improve quality through the coordi¬ 
nated efforts of the manufacturers. 

Georoe W. Burpee, a director of the American So¬ 
ciety of Civil Engineers, a past president of the 
American Institute of Consulting Engineers, a part¬ 
ner in the engineering firm of Coverdale and Colpitts, 
has been elected president of the General Aniline and 
Film Corporation to succeed Robert E. McConnell, 
who has resigned. 

Db. Ernest W. Landen, research physicist with the 
Armour Research Foundation, Chicago, has become 
research engineer with the Caterpillar Tractor C'om- 
pany, Peoria, Ill. He will continue studies on Diesel 
combustion. 

Db. Mary Louise Quaifb, assistant in the depart¬ 
ment of physiology (»f the University of Illinois, has 
become research biochemist at Distillation Products, 
Inc., Rochester, N, Y. 

During the summer Professors Edward D, Allen 
and Albert O. Hart, of the department of economics 
of Iowa State College, are engaged in tax research 
for the Treasury Department at Washington. 

The annual meeting of the Corporation of the 
Marine Biological Laboratory will be held in the 
auditorium of the laboratory at Woods Hole, Mass., 
on Tuesday, August 10, at 11: 30 A.M., for the election 
of officers and trustees and the transaction of such 
business as may come before the meeting. 

The Alabama legislature at its recent session made 
an annual appropriation of $100,000 to the State 
University for research purposes. This was in addi¬ 
tion to the usual maintenance and building grants. 

The Alabama Research Institute, recently organ¬ 
ized by a group of Alabama business men, is setting 
up research fellowships in the state university and 
state colleges. 

The Winthrop Chemical Company has announced 
plans for a large increase in the production of poni- 


oiilin. Additional facilities for its manufaetnre have 
been acquired in Rensselaer, N. Y., and aceording to 
Dr. Theodore C. Klumpp, president of the company, 
will be devoted entirely to the manufacture of the 
drug which is now allocated exclusively to the armed 
forces. Penicillin is now under direct allocation of 
the War Production Board for national defense and 
there is no prospect that a surplus will soon be avail¬ 
able for civilian use. 

The Journal of the American Dental Association 
announces that the United States Department of 
State, in a letter from Secretary Cordell Hull to 
Daniel F. Lynch, chairman, has commended the work 
of the Pan-American Itolations Committee of the 
American Dental Association, stating that “it is con¬ 
tributing in no small measure to that international 
understanding which is fundamental to world peace.” 
The Pan-American Committee, in conjunction with 
the Department of State and the W. K. Kellogg 
Foundation, is sponsoring the In ter-American Post- 
grraduate Course in Dentistry, which opened at the 
University of Michigan on August 2. 

The Journal also announces that certain changes 
have been made in the dental program at Harvard 
University now being carried forward by the new 
School of Dental Medicine, including reduction of the 
course from five years, as set in 1940, to four academic 
years or three calendar years under the accelerated 
wartime schedule; award of the D.M.D. degree only 
on the completion of the course, and the permission 
of students successfully completing the course for the 
D.M.D. to register subsequently in the medical school 
and qualify for the M.D. degree on the completion of 
one and a half additional academic years or one addi¬ 
tional calendar year in the medical school. When the 
activities of the Harvard School of Dental Medicine 
were planned with funds of $1,350,000 in July, 1940, 
a five-year course was established, at the end of which 
the successful student was given both the M.D. and 
the D.M.D. degree. According to an official statement 
by President James B. Conont, it was predicted from 
the start that difficulty woxdd be encountered under 
the plan because a man enrolled for the joint d^rees 
might shift his interest to some other branch of medi* 
cine rather than to continue with the course for the 
D.M.D. degree. Dr. Conant said; '^The prediction of 
difficulty was accurate. Whether or not this would 
have been the case except for the war, no one can tell. 
Instead of the course of five academic years we 
planned, Army and Navy regulations now make man¬ 
datory the limitation to three calendar years in eourses 
leading to the medical and the dental degree.'^ 

The Times, London, reports on July 10 that Ube 
Combined Food Board has made arrangements fesp an 
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inveBtigatioB to be made into available statistieel 
records and other data ooneerning food supplies and 
consumption in the United States of Americai the 
United Kingdom and Canada. Three United StutcB 
officials have arrived in England to confer with offi¬ 
cials of the Ministry of Food. They are Dr. John M. 
CasselSf Dr. Montell Ogden and Dr. L. A. Maynard, 
all of the U. S. Department of Agriculture. The 
Canadian Government is also participating in this 
inquiry. Ian Mcarthur, of the Canadian Dominion 
Bureau of Statistics, has also arrived in England. 
Personal discussions will supplement the full ex¬ 
change of information on food matters which is 
already taking place through the established channels 
of the Combined Pood Board. 

Chemical and Engineering News reports that the 
embargo placed on the export of scientific periodicals 
by the United States is proving a heavy blow to 
Swedish investigators. Several prominent research 
workers in the April 7 Stockholm^s-2'idningen express 
serious concern over their inability to keep abreast 
of scientific progress and new discoveries made in the 
United States. Professor Arne Tiselius, of the Uni¬ 
versity of Uppsala, is quoted as saying, is vital 
for Swedish science to maintain contact with Ameri¬ 
can research.'’ Since the United States entered the 
war no scientific literature, with but few exceptions, 
has entered Sweden. A list of a hundred indispensable 
periodicals is being compiled and will be submitted 
to the authorities with an appeal that steps be taken 
for them to be regularly sent to Sweden, The News 
further reports that Swedish-British scientific coop¬ 
eration has been made possible through an offer by 
the British Council to underwrite the printing in 
English of such Swedish doctors' theses as are of in¬ 


terest to the English-speaking scientific world. This 
offer, much appreciated in Swedish scientific circles, 
has been submitted to all universities and colleges in 
Sweden. 

The British Medical Research Council has arranged 
with the London Hospital for the establishment there 
of a department for research in industrial medicine. 
Dr. Donald Hunter, physician to the hospital, has 
accepted a part-time api>ointment to the staff of the 
council as physician-in-charge of the department, and 
the ooimcil has appointed Dr. Kenneth Perry and Dr. 
Norman Spoor as full-time research assistants to work 
under his direction. The hospital is providing accom¬ 
modation and facilities, and will be responsible for 
the treatment of cases under investigation. The pri¬ 
mary purpose of the department is to undertake clini¬ 
cal researches into disorders affecting industrial work¬ 
ers, including both occupational diseases and others 
of a more general kind. This work will be done 
mainly in the department itself, but the staff will 
make visits from time to time to other parts of the 
country where special problems for investigation may 
be brought to the notice of the council. The depart¬ 
ment will also be responsible for teaching and instruc¬ 
tion in the subject. This arrangement supersedes that 
made last year for the appointment of a whole-time 
director of research in industrial medicine attached to 
the councirs headquarters. The post had become 
vacant through the appointment of Professor A. W. 
M. Ellis to the regius chair of medicine at the Uni¬ 
versity of Oxford. 

It is reported that an institute for typhus researcih 
has been opened at Lemburg. It has been named 
after Emil von Behring. 


DISCUSSION 


THE DIGESTION OF LIVING TISSUES BY 
proteolytic ENZYMES! 

Thjb insusceptibOity of living baoteria, yeast cells, 
etc., to digestion by proteolytic enzymes has intrigued 
many investigators and a number of explanations for 
this resistance have been suggested.^ Whatever the 
nature of this insusceptibility it is of a type which is 
easily lost. On death or injury a change occurs (pro¬ 
tein denaturationf), which permits digestion to take 
plaee. In striking contrast to the resistance of these 
living forms is the susceptibility to digestion wldch 
mammalian tissues exhibit.^ The present observations 

^ This research has been aided by a grant from the 
Clara A. Abbott Fund of Northwestern University. 

• J. H. Northrop, * ‘ Crystalline Ensymes." New 
Torkt Columbia University Press. 198». 

ft. I>rag 0 te^, Areh* Burg^t 44: 488, 1942. 


appear to suggest an explanation for the ability of 
proteolytic enzymes to digest living mammalian tis¬ 
sues in spite of the strong probability that these tis¬ 
sues possess the same protoplasmic and cellular char¬ 
acteristics upon which the insusceptibility to digestion 
of the freely living forms depends. 

Trypsin has been shown to be capable of liberating 
histamine from mammalian tissues. This has been 
demonstrated for the perfused lungs of guinea pigs,^ 
for the blood cells of rabbits'^ and for the liver of 
dogs.* Some recent observations with the trypan blue 

Bocha e Silva, Arquivos d, Iiwt. Biol,, 10: 98, 

1939. 

5C. A. Dragetodt and M. Bocha e Silva, Proc, Boo, 
Exp. BioL and Med., 47: 420, 1941. 

« M. D. Batnirez de Arellano, A. H. Lawton and C. A. 
Dragstedt, Proc. 8oe. Exp. Biol, and Med,, 43: 360,1940. 




t«8t in rabbits indicate that the ability of trypain, 
when injected intracufcaneoudly, to cause a localization 
of the intravenously injected dye at the injection site, 
probably depends upon a local liberation of histamine 
from the skin and the consequent increased capillary 
permeability which this agent causes.^ While observe 
ing these tiypan blue reactions it was noted that ade¬ 
quate concentrations of trypsin digested the skin at 
the injection site, but that a marked dye localization 
always preceded the digestion. Also, it was found 
that weak concentrations of enz 3 rme could produce 
definite localization of dye without subsequent diges¬ 
tion. These observations suggest that the local liber« 
ation of histamine is primary to, and possibly essen¬ 
tial for, the ensuing digestion. To test this hypothesis, 
it was found that the concomitant injection of hista¬ 
mine with trypsin increased the amount of local diges¬ 
tion produced by the latter and would enable other¬ 
wise ineffective concentrations of enzyme to produce 
digestion. The histamine concentrations used did uot 
cause any necrosis when injected alone. 

The vitality of organized tissue is closely dependant 
upon the integrity of its vascular supply. Histamine 
is a potent angiotoxic agent, producing both marked 
contraction of arterioles and marked dilatation with 
increased permeability of eapillaries. Thus trypain 
releases an agent capable of embarrassing the vitality 
of tissues which depend upon a vascular supply. Its 
ability to digest organized tissue would appear to be 
conditioned by its ability to produce initially a sulB- 
oient degree of tissue injury to cause the cells to lose 
their specific insusceptibility to digestion. Free living 
cells (bacteria, etc.) are not injured by histamine 
(even if it is released from them) because its cyto¬ 
toxic action is weak and there is no vascular system 
through which injury can be produced indirectly. 
Thus, while these observations do not explain the na¬ 
ture of the insusceptibility of living cells to tryptic 
digestion, they suggest an explanation for the abUity 
of trypsin to digest organized tissue which obviates 
the alternative necessity of assuming that there is a 
fundamental difference in the protoplasm of the two 
types of tissues. 

CiKi A. Dragstedt 

Bepabthzkt or Phabicaoologt, 

Noethwxstken Hniviebbitt 
Medical School 

VITAMIN C IN EVBROREEN-TREE NEEDLES 

In his special report to Scibnob^ on the work of 
Soviet botanists, B. Shishkin says, in part, ^'Quite 
recently it was discovered that needles of ordinaiiy 

f M. Bocha e Silva and C. A. Dragatedt, Jour, Pkarm, 
and Map, Thorap,, 73; 405, 1941. 

1 SoiKNCX, April X6, 1948, pp. 354-865. 


pine trees eontain large quantities of vitamin C. 
Biochemists in Moscow and Leningrad have organiaed 
mass production of vitamin G oonoentrate from pine 
needles. Despite the fact that the percentage of vita¬ 
min contained in needles is very small, this sonree of 
vitamin C is of particular value to us on account of 
the huge pine forests throughout the whole territory 
of the Soviet Union, , , 

This report reminded me of the following account 
by Parkman in his book, ^^Pioneers of France in the 
New World” ^'A malignant scurvy broke out among 
them. Man after man went down before the hideous 
disease, till twenty-five were dead, and only three or 
four were left in health. . . . Cartier, walking one 
day near the river, met an Indian, who not long before 
bad been prostrate like many of his fellows with the 
scurvy, but who now, to all appearance, was in high 
health and spints. What agency had wrought this 
marvellous recovery f According to the Indian, it was 
a certain evergreen, called by him ameda, of which a 
decoction of the leaves was sovereign against the dis¬ 
ease. The experiment was tried. The sick men drank 
copiously of the healing draught,—so copiously indeed 
that in six days they drank a tree as large as a French 
oak. Thus vigorously assailed, the distemper relaxed 
its hold, and health and hope began to revisit the hap¬ 
less company.” Parkman gives the opinion in a foot¬ 
note that “The wonderful tree seems to have been a 
spruce.” 

Maubiob Donkbllt 

Bivebside, OALir. 

TRANSLITERATION OF RUSSIAN NAMES 

The recent eommunioations of itnight^ and 
Hrdlidka* contained pertinent comments on the 
problem of representing Russian names and titles in 
American journals. It was a surprise to me, how¬ 
ever, that neither referred to the Library of Congress 
catalogue rules for transliteration. As American 
scientists are becoming inerearingly familiar With 
Slavic literature it would seem worth while calling 
attention to this method of transliteration with one or 
two comments on its use. 

It has been my experience in studying translations, 
maps, goxeteers and catdogues of Russian work that 
a number of different systems are used which vary 
more or less from one another. The principal cause 
of transliteration confusion (particularly on tnaps 
and in library catalogues) is the fact that every one 
uses a different method. The worst system now in 
use would be the best one it it was employed by 
every one; the Russian g (pronoune^ jfa, like 

a Francis Paiteaa, Pioneers of France in the New 
World, 17th ed., 194r*195, Boston: UttlS} Brom 

and Oompany, X880. 

1SOJSKOB, April 80, 1948, 

t Scctonm, XMA 



BCISNC^ 


133 


German *‘ye»**) is currently transliterated by any 
of the following letters end combinations according 
to the phonetic interpretation of the transliterator: 

y^i ij Poseibilities for confusion are ob- 

viona. One need only reflect that a name begin¬ 
ning with this letter may be placed in four different 
positions in a Roman alphabet index. Although Rus¬ 
sian orthography is highly phonetic (in contrast to 
the English), there are some oases of variability in 
the pronunciation of letters* This also results in 
various transliterations and consequent confusion in 
the index. 

The Library of Congress employs a system which 
1 do not like as a student of language but have 
adopted for practical purposes in my scientific 
studies. This system provides us with an equivalent 
for every Russian letter. As there are more letters 
in the Russian alphabet than in the current American 
alphabet, some diacritical signs and vowel and con¬ 
sonant combinations are used in conjunction with our 
own 26 letters. Although approximate phonetic ren¬ 
dering is obtained, the rules provide for use of the 
same equivalent invariably regardless of pronuncia¬ 
tion. This is an essential regulation for maintaining 
so-to-speak ^4ndex integrity/^ Although one does 
sacrifice some phonetic value in strict adherence to 
the Library of Congress rules, it is the most nearly 
standard system, and in the interests of uniformity I 


urge its adoption by scientists dealing with Slavic 
literature. A diagrammatic r^um^ is on file in 
libraries and may also be obtained from Washington, 
D. C. 

D. G. Nichols 

Gaiu>kn City, New Yoek 

Ih Science for March 12 (p. 243) Dr. Hrdli($ka 
commented on the unfortunate lack of uniformity in 
transliterations of Russian names. He was justified 
in his criticism, which is supported by Dunlap in 
SoiBKCB for April 30. The same name ending in 
I have sometimes found transliterated in various pub¬ 
lications four different ways, ».e., ‘V', “w”, “f” and 
Uniformity could be secured easily if the rules 
of the American Library Association were followed by 
at least all American writers. I have found a 3 x 5 
inch library card published by the Library of Congress 
and carrying this system, most convenient in checking 
my memory of the transliterations. 

The ligatured diphthongs used in this system involve 
a difficulty in publication, as these characters are not 
included in the equipment of any presses known to 
me, which use monotype machines. By omitting the 
arc which is used as a ligature, this trouble can be 
avoided. I have done this with a note stating the 
policy, and I know of ut least two American presses 
which are folloAving this practice. 

R. M. Strong 


SCIENTIFIC BOOKS 


MATHEMATICS 

Basic Mathematics for PUots ond Flight Crews. By 
C. V, Newsom and Habold D. Labsbn, University 
of New Mexico, vi +153 pp. New York: Prentice- 
HaU,Inc. 1943. $1.50. 

This is a brief presentation of those parte of geom- 
etry, algebra and numerical trigonometry needed by 
members of tiie air force. The authors have kept in 
mind the recfommendations of the Civil Aeronautics 
Administration, as well as the specific weaknesses in 
mathematics found by air force instructors. A review 
of arithmetic is included, and such topics as graphs, 
sealbs and measurement and vector diagrams arc 
stressed. The principles of straight and circular slide 
rules are explained. There are a large number of 
practical problems, most of which will directly appeal 
to the student aa related to aeronautics. The book 
aeams weU suited for use as a textbook for pre-flight 
preparation at the high-aehool levri either in the class¬ 
room or through home study. 

By EIdwari) 8. SicrrH, Meter 
, 1^^ fipWAKp iC ivmtMn University of 


Cincinnati, xii + 298 pp. New York: John Wiley 
and Sons, Inc, 1943. $2.50. 

This text gives an extended treatment of plane ana¬ 
lytic geometry, including chapters on higher plane 
curves, polar coordinates, parametric equations and 
empirical equations, followed by a brief treatment of 
solid analytic geometry. A short chapter on plane 
sections of a right circular cone, in which the funda¬ 
mental properties usually taken as definitions are geo¬ 
metrically derived, precedes the discussion of the dif¬ 
ferent types of conics. In this chapter, as well as in 
those on solid geometry, the figures are not only 
mathematically correct, but carefully designed to sug¬ 
gest the proper spatial relations. The authors have 
shown good mathematical judgment in avoiding incor¬ 
rect Statements, and sound pedagogical judgment in 
their selection of topics and omission of certain fine 
points. For some complicated proofs the student is 
referred to an outline in an exercise. The book covers 
competently the content of the conventional freshman 
course in, analytic geometry, including ample mate¬ 
rial tcix the ablest students, and compares favorably 
with text-books in this field. 
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Differential Equations, By Harry W. Reddick, tbc 
Cooper Union School of Engineering, ix + 245 pp. 
New York: John Wiley and Sons, Inc. 1943. $2.50., 

Besides most of the standard methods of solving 
ordinary differential equations, this text includes ft 
chapter on power series solutions. Many of the 
worked problems and numerous exercises deal with 
physical and engineering applications, including full 
numerical data. The explanations are given in more 
detail than is often the case. The author’s interest 
in technical applications leads liim to discuss linear 
equations with constant coefficients immediately after 
equations of the first order, and to omit envelope 
problems and singular solutions. The book is suit¬ 
able for the peacetime undergraduate course in dif¬ 
ferential equations, and just now may prove usefid 
in some of the army training courses which devote a 
few weeks to differential equations and their tecJinieal 
applications. 

Plane and Spherical Trigonometry with Four-place 
Tables, By William C. Brenke, University of 
Nebraska, x + 269 pp. New York: The Dryden 
Press. 1943. $1.90. 

This revision of an earlier text-book includes all 
the tradilional contents of courses in plane and spher¬ 
ical trigonometry with applications to surveying and 
navigation, as well as several additional topics. Thus 
there is a chapter on vectors and one on the mil and 
its use in artillery problems. A three-place table of 
functions of angles in mils is given. The four-place 
tables include a table of haversinea, as well as those 
usually given. Computation by logarithms is ex¬ 
plained in an appendix, but there is no reference to 
use of the slide rule. The treatment throughout is 
clear and comprehensive. The book should prove use¬ 
ful as a text in many of the courses now taken by 

civilians or service men. ^ 

Philip Franklih 

Massachtisk'tps Institute or Technology 

PHOTOGRAPHIC REPRODUCTION 

Principles of Photographic lie production. By CaML 
W. Miller. New York: The Macmillan Company, 
xii + 353 pp. 132 figs. 1942. $4.60. 

‘^Probably no one will read this book who has not 
spent many hours with photographic manipulation 
and who does not covet the opportunity to spend 
many more.'' 

Thus, in the preface, does Dr. Miller warn that 
his book is not one for the beginner in photography. 
On the other hand, this does not mean that the book 
throughout is highly technical and abstruse—under- 
fitondable only to those who have spent years in pho¬ 
tographic research. 


Among men of science, there are many to whom 
photography is a hobby as well as a useful tool. To 
them the general processes of exposure, development 
and printing, both by projection and contact, are 
entirely familiar, but perhaps some of the more ad¬ 
vanced methods are mysteries. To such persons, who 
would naturally want a work thoroughly scientific in 
its treatment, Dr. Miller’s book should be most wel¬ 
come. 

The arrangement of the book is a logical one. 
There are three main parts; the first on drawing, the 
second on gradations, the third on color. The part 
on “Drawing,” concerned with the way in which the 
image of the scene or object is produced, starts with 
the lens itself. Then come chapters on the size, loca¬ 
tion and brightness of the image, on supplementary 
lenses, perspective, depth of focus and the arrange¬ 
ment of subject material. The latter is an excellent 
simple account of the basic principles of composition, 
a subject with which the scientist-photographer might 
be least familiar. 

The camera obscura yielded images long before 
there was any photography. The image must be per¬ 
petuated, and that is the subject of part two—“Grada¬ 
tions.” After chapters on exposure and development, 
the print is discussed. The limitations of chloride 
and bromide printing papers lead naturally to means 
for individual control and then to such processes of 
the expert as platinotype and palladiotype, carbon, 
oil, gum, carbro and bromoil. The final chapter of 
this section is concerned with the preparation of 
transparencies and lantern slides, with which beauti¬ 
ful naturalness can be secured. 

The third and last part deals with color—first the 
problems of representing color in monochrome, then 
of reproducing color itself, both by additive and sub¬ 
tractive methods. In the chapter on subtractive color 
photography, “because of the greater economy of 
thought in visualizing color processes and the ease 
with which essential calculations can be carried 
through,” the matrix algebra is introduced. Enough 
explanation is given to acquaint the reader possessed 
of some mathematical background with its use. 

Methods of making three-color separation negatives 
and of printing them, multilayer films (s.p., Koda- 
ohrome and Agfacolor) and the use of masking and 
other refinements in the precision reproduction of 
color occupy most of the concluding chapters. 

In case the book is to be used as a text in a course 
in advanced photography, a number of problems are 
contained in the appendix. These will also be useful 
for the person using it in self-study, particularly as 
the answers are given. Four-place logarithms and 
anti-logarithms are included as well as ft table df 
weights and measures, referent to the literate^ 
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and a complete index. At the end of each chapter number of beautifully reproduced examples of the 
where photographic processes are discusEcd there is photographic art^ some in color. Since these are not 
a formulary, giving the recipes for the various devel- credited to any photographer, they are presumably 
opers, toners, intensihers, bleachers, etc. the work of the author himself. As such they demon- 

Finally, the illustrations should be commended, strate that he can apply these methods as skillfully 
Many of these clearly show the techniques described us he can write about them, 
in the text. Scattered throughout there are also a Jamxs Stoklet 

THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

RESOLUTION OF THE COUNCIL ON THE stance of scientists of the United States, the National 


SCIENCE MOBILIZATION BILL (8.702) 

There is now pending in the United States Senate 
the Kilgore Bill (S.702), entitled “A bill to mobilize 
the scientific and technical resources of the Nation, to 
establish an Office of Scientific and Technical Mobili¬ 
zation, and for other purposes.” This pending bill is 
so sweeping in character and will affect science and 
scientists in so many ways that it merits careful con¬ 
sideration by the American Association for the Ad¬ 
vancement of Science, the most broadly representative 
scientific organization in the United States. In ex¬ 
amining the purposes and provisions of Bill S.702 it 
will be convenient to follow the 12 sections into which 
it is divided, and to point out which of the provisions 
are to be effective in time of peace os well as in time 
of war. 

Section 1 recites, first, the reasons for the bill, ef¬ 
fective both in time of war and in time of peace. In 
enumerating the “serious impediments” to the “full 
development and application of the Nation’s scientific 
and technical resources,” the hill uses such terms as 
“unassembled and uncoordinated state of informa¬ 
tion,” “unplanned and improvident training, develop¬ 
ment, and use, of scientific and technical personnel 
* . “delay and ineffectiveness in meeting urgent 
scientific and technical problems. . . .” 

As to information about scientists, it is always 
available in the membership lists of scientific societies 
in every special field to a total of more than 500,000 
names, in the membership list of the American Associ¬ 
ation for the Advancement of Science (25,000), in 
“American Men of Science” (28,000) and in the 
National Boater of Scientific and Specialized Person¬ 
nel (600,000). As to information about scientific 
work, scores of scientific journals covering together 
every important field of science are published regu¬ 
larly in the United States. Moreover, abstracts and 
reviews of practically all the current literature of the 
world are available in a number of such publications 

Biological Abstracts and Chemical AbstractSy each 
of ^bieh ptiblish^ about 25,000 abstracts annually. 

-fs to and IneflectiveneBs in meeting urgent 

ieehni^l prebtems,” in 1863, at the in- 


Academy of Sciences was established by an act of 
Congress which provided that the academy shall, 
without conpensation, advise the Government on sci¬ 
entific questions, an obligation that the academy has 
unfailingly fulfilled. The first world war began in 
August, 1914, Althougl) President Wilson enjoined 
the citizens of the United Slates to remain strictly 
neutral in thoughts as well as in acts, in May, 1915, 
leading scientists of the country, realizing the nature 
of the storm in Europe, began to organize the sci¬ 
entists of the nation for seivice to the Government on 
a more comprehensive scale than could be provided 
under the limited membership of the academy. In 
March, 1916, a year before this country entered the 
war, President Wilson established the National Re- 
Kcarch Council by Executive Order as an agency of 
the National Academy of Sciences. It promptly ef¬ 
fected an organization and prepared to respond to any 
calls the Government might make on scientists. The 
contributionB of the National R<^searcli Council to the 
war in 1917-18 and to the national welfare during all 
the intervening years to the present have been enor¬ 
mous. It is now serving the Government through 
about 200 committees composed of more than 1,000 
scientists. On June 28, 1941, President Roosevelt 
tistablisbed by Executive Order the Office of Scientific 
Research and Development, completely under the ad¬ 
ministration of scientists. It has formulated plans 
for research on war problems and entered into con- 
traote with university, research organizations and in¬ 
dustrial laboratories which have entailed an expendi¬ 
ture of $188,000,000, all on a non-profit basis. The 
produets resulting from these researches have been 
ordered through regular governmental channels under 
contracts amounting to $2,000,000,000. All this has 
been aocomplished without discord, reorganization or 
the necessity of executive intervention. In addition 
to these activities, the principal scientific societies 
have appointed special committees for the investiga¬ 
tion of war and defense problems in their respective 
fields and through which governmental agencies at any 
time can promptly obtain scientific information and 
oomp^tout personnel. In the face of such achieve- 
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ments the words '^delay and inefleotiTeness in meetinip 
urgent scientific and technical problems^^ in Section 1 
of S.702 are not appropriate. 

Section 1 contains also a declaration of policy, using 
such terms as ^‘appraise,” “mobilize/^ “assemble^** 
**coordinate/’ “promote/' “aid,” “encourage,” “dis¬ 
cover and develop substitutes,” “promote interest in 
scientific and technical education,” “provide guid¬ 
ance,” “standardize” and “establish a national sci¬ 
entific and technical office.” These words expresiSi 
worthy objectives. But these objectives have already 
been realized by science and technology to such an 
amazizig degree that within a century living conditions 
have been more completely changed than in the pre¬ 
ceding thousand years. 

Section 2 defines terms used in the act. “Scientific 
and technical facilities shall include all real and per¬ 
sonal property, . . . programs, projects, . . . methods, 
processes, procedures, . . . patents, inventions, . , . 
information or knowledge of every description used 
or intended to be used for scientific or technical pur¬ 
poses in research and development or in the produc¬ 
tion or supply of war or civilian goods or services.” 
“Scientific and technical personnel shall include all 
persons, excepting physicians and dentists, who have 
completed any course of study in any college or uni¬ 
versity in any branch of science or its practical appli¬ 
cation or who liavc had not less than an aggregate of 
six months' training or employment in any scientific 
or technical vocation.” “Agency or establishment” 
means any Federal or State agency or other body or 
any “local government, person, firm, or partnership 
engaged in business for profit, or any corporation, 
profit or nonprofit, association, school, college, and 
university.” In short, “scientific and technical facili¬ 
ties,” as used in S.702, includes every means useful in 
any way for the production of “war or civilian goods 
or services”; “scientific and technical personnel” inp 
cludcn every person, except physicians and dentists, 
who has completed a college course in any branch of 
science or who has been employed for six months on 
any kind of work that may be called technical; and 
“agency or establishment” includes every agency, 
corporation, person, partnership, association, school, 
college and university, whether or not organized for 
profit and whatever its purposes or activities may be. 
It would be difficult to make more inclusive definition^. 
Moreover, in giving to an agency under the President 
powers over broadly general things the act violates 
the spirit of the Federal Constitution which grants 
powers over specific things to the Federal Govern¬ 
ment and declares that those not so delegated nor 
prohibited by it to the States “are reserved respec¬ 
tively, to the States or the people.” 

Section 3 defines the organization of the “Office of 
Scientific and Tetdinical Mobilization.” It is to 


tinder the direction of an “Adiuinistrator'^ appointed 
by the President to serve at the plbasore of the 
dent, and of a salaried “National Scientific and Tedi- 
nical Board,” also appointed by the President, but 
whose duties are to be defined by the Administrator. 
This Board is to oonsist of six members, besides the 
Administrator, one to represent industry, one to repre¬ 
sent agriculture, one to represent labor, one to repre¬ 
sent the consuming public and “two additional mem¬ 
bers at larga who shall be scientists or technologists.” 

By previous definition in the bill, to be classed as a 
scientist or a technologist it is sufficient to “have had 
not less than an aggregate of six months’ training or 
employment in any scientific or technical vocation.” 

The Administrator will appoint all other employees, 
and he may waive the provisions of the civil-service 
laws and regulations if he determines It is necessary 
to do BO. 

Provision is made also for a non-salaried “National 
Beientifio and Technical Committee,” consisting of 
the Board previously mentioned, a representative 
from each of such Federal departments as the Presi¬ 
dent shall designate, four additional representatives 
of the consuming public, six additional members rep¬ 
resenting labor, six representing management (in- 
eluding small business) and three additional scientists 
or technologists. That is, the Technical Committee 
will consist of twenty-five to thirty members, of whom 
five must be scientists or technologists in the sense 
that each of them shall “have had not less than an 
aggregate of six months’ training or employment in 
any scientific or technical voeation.” This committee 
is to be appointed by the President to advise and con¬ 
sult with the Administrator at least once a month upon 
basic policies of the Board. 

In order that it might reasonably be hoped that any 
considerable fraction of the purposes of the act, a$ set 
forth iyi the latter part of Section 1, might be realized 
it would be necessary that the Administrator and the 
Board be men of the highest integrity, ability, experi¬ 
ence in science and devotion to public welfare. Iz^> 
stead of insuring that the Boa^ shall have these 
essential qualities the act provides for a primarily 
political Board of seven members, only five of v^om 
need be scientists or technologists even in the extra¬ 
ordinary sense in which the term “scientific and 
technical personnel” is defined in Section 2. 

Section 4 defines the powers of the proposed Offiee, 
effective in times of peaee and of war. Blanket au¬ 
thority is givtti for many putposes, including the 
powers to formulate, finance, contract fcrr and 

operate all undertakings or projects that the Ad-; ! 
ministrator shall determine fall under the broody 
ineluftive deflndtiohs of and te#nk«d lludM- < ^ 

^^entific and te^hnimil pet^nel” ^ 
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Qi^Uoitly provides th&t these sweeping powers are to 
to exercised in aoeordanoe with tailes <uid regulations 
prescribed by the Administratoij^ and that they “shall 
have the force and efl^eot of law’’ of Congress. That 
is^ in passing this act the Congress would delegate to 
the Administrator appointed by the President law¬ 
making powers, relative to this subject, that are 
vested, in general, in the Congress by the Constitution 
of the United States. 

Section 5 transfers to the Administrator, by amend¬ 
ing the Selective Training and Service Act of 1940, 
control over the deferment from military service of 
persons who, under the deiinitions of the act, are 
classed as “scientific and technical personnel.” In 
view of the inclusive definition of “scientific and tech¬ 
nical personnel,” this provision would seriously im¬ 
pair the functioning of the already complex manpower 
control machinery. 

Section 6 gives the Administrator, in time of war, 
the right to requisition, subject only to review by the 
President, the Blupendous nmans of production that, 
under the act, are classified as “scientific and techni¬ 
cal facilities,” and to represent before the War Pro¬ 
duction Board “any application for allocation of, and 
priority for, any critical material and equipment in 
scientific and technical research and development.” 
The exercise of such a power would severely handicap 
the functioning of such efilciently managed and highly 
successful agencies as the Office of Scientific Research 
and Development, referred to in comments on Section 

3 - 

Section 7, “any provision of law to the contrary 
notwithstanding,” vests the Office with “the exclusive 
right to use, and with the exclusive right to license 
others to use, (1) any invention, discovery, patent or 
patent right which has heretofore resulted, or shall 
hereafter result, from research or invention for the 
carrying on of which the United States or any de¬ 
partment, agency or establishment thereof either has 
heretofore contributed at any time since the declara¬ 
tion of national emergency on May 27, 1941, or shall 
hereafter contribute any money, credit, physical fa¬ 
cilities or personnel; and (2) any invention, discovery, 
patent, or patent right winch is at the time of the 
enactment of this act, or shall hereafter become, to 
any extent the property of the United States or of 
any department, agency or establishment thereof.” 
These j^road powers ore vested in the Office however 
small the contribution by the Government or a 
governmental agency may have been. The Adminis¬ 
trator is /‘anthoriaed and directed to prescribe and 
piromulgate rules and regulations which shall tliere- 
upott have the force and effect of law for the enforce¬ 
ment ^ the proyiaiojos of this section, . . This 
of ^ the Office the exclusive 

Iteense. others ’to 'Use them 
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opomi the door to abuse in time of peace and adds 
nothing to the powers of the Government in time of 
war. 

Section B gives the Administrator the power to re¬ 
quire all information he may desire “concerning sci- 
cnilfie and technical facilities during the existence of 
a state of war and concerning scientific and technical 
personnel at all times.” “Any person or establishment 
[possibly a university] refusing or wilfully failing to 
furnish the . . . shall, upon conviction thereof, be 
fined not more than $6,000 or imprisoned for not more 
than one year, or both.” 

Section 9 authorises the appropriation of $200,000,- 
000 to Carry out the provisions and purposes of the 
act. This section also authorizes the Administrator 
to organize corporations and to make loans to, or 
j)urohase all or part of the capital stock of, corpora¬ 
tions whenever he deems it necessary to do so for the 
more effective exorcise and performance of his own 
powers and duties or of those of the Office. The 
appropriation provided would be wholly inadequate 
for the purposes set forth. 

Section 10 gives the Administrator important pow¬ 
ers usually lodged in courts, and it provides that “any 
person who wilfully violates any order, rule or regu¬ 
lation promulgated by the Administrator under the 
authority of this act shall, upon conviction thereof, 
be fined not more than $5,000 or imprisoned for not 
more than one year, or both.” In giving the Adminis¬ 
trator, a representative of the President, quasi-judicial 
powers the act departs from the distribution of legis¬ 
lative, executive and judicial powers as defined in the 
Constitution of the United States. 

Section 11 requires the Administrator to render an¬ 
nually to the President and to Congress a written re¬ 
port, summarizing the activities of the Office and the 
status and progress of science affecting the public 
interest. 

Section 1^ provides that if any clause, sentence or 
paragraph of the act is invalidated by any court 
action it shall not affect the validity of the remainder 
of the act. 

After careful consideration of the purposes and 
provisions of the Science Mobilization Bill (8.702), 
the American Association for the Advancement of 
Science, an organization having nearly 26,000 mem¬ 
bers (and having 187 associated and affiliated societies 
with a combined membership of over 500,000 persons 
whose interests cover broadly all tlie natural and 
social sciences) now, through its Council of about 260 
members chosen from among the leaders of American 
science, respectfully recommends to the Senate and 
to the House of Representatives of the United States 
that the Ratgore Bill (S.702) be not passed either in 
its ifresent form or in any other form containing 
similaip 


SCIENCE 



188 


BmSNCS 


voL. i>8,1^0. mn 


SPECIAL ARTICLES 


ENHANCEMENT OF LEUKKMOGENIC AC¬ 
TION OF METHYLCHOLANTHRENE BY 
PRE-IRRADIATION WITH X-RAYS^ 

Leueemooenic agenlH to which man is exposed are 
numerous^ and it is of great interest to find out if one 


In UuB test the incidence of spontaneous leukemia 
in the stock used (Rf/Ak) was even slightly lower 
than noted before, but that among the x-rayed mice 
was fairly high. However, in this experiment 300 r 
of x-rays were used, while in that recorded in Table 1, 


TABLE 1 


Incidmncb of Lbukemia in Mick Thkatbp with Mbthtlcholanthrenk on X-rats or Both 




ExporJmont 1 


Experiment 2 


Total 


Treatmont of mice 

No. 

UHO<l 

No. 

+ 

No. 

alive at 

10 IG mo. 

No. 

used 

No. 

No, 

alive at 
10—16 mo. 

No. 

used 

No. Per cent. 
+ + 

No. 

alive at 
10-16 mo. 

X-ray, 175 r. 

18 

1 

16 




18 

1 6 

16 

PnintlnR with mcthylcholHu- 

throne .. 

21 

6 

7 

16 

1 

7 

37 

6 16 

14 

X-ray ami paintlni; with 

niothyloholantbrene. 

lU 

11 

6 

17 

12 

5 

;u') 

2.3 64 

10 


such agent can prepare the soil for or enhance the 
action of anotiier. 

X-rays are mildly leukemogenie.^’ ^ Moderate and 
large doses rapidly destroy blood-forming organs, but 
if x-ray action is discontinued, regeneration follows 
within a few days, and during this phase mitotic fig¬ 
ures are seen in abundance in sections of blood-form¬ 
ing organa. It seems probable that during this phase 
blood-forming organs would be particularly suscep¬ 
tible to Icukcmogenic irritants. 

To tost this possibility, thirty-six mic(i of four to six 
weeks of age were irradiated with 175 r over the entire 
l>ody. These mice were painted with mctliylcholan- 
threne, beginning the day following the irradiation. 
The technic of irradiation of treatment with methyl- 
cholanthrene has been described.* In addition, thirty- 
seven mice were painted but not irradiated, and eigh¬ 
teen mice were irradiated but not painted. The results 
are given in Table 1. 

The figures indicate that pre-irradiation greatly en¬ 
hances the susceptibility of mice to the Icukemogenio 
action of methylcholanthrene. In addition, pre-irradi¬ 
ation hastens the onset of leukemia, as shown in Fig. 1. 

According to more extensive, earlier work,^ spon¬ 
taneous leukemia occurs in about 11.6 per cent, of this 
genetically uniform stock (Rf/Ak), but the onset of 
illness is seldom if ever noted before the age of seven 
months. Preceding the current experiments the in¬ 
cidence of leukemia was again determined in both 
irradiated and non-irradiated mice of this stock 
(Table 2). 

1 This study has been supported by the Jane Coffin 
Childs Memorial Fxmd for Medical Research, the Inter¬ 
national Cancer Research Foundation, the Lady Tata 
Memorial Trust and the Anna Fuller Fund. 

8 C. Krebs, II. C. Rask-Nielscn and A. Wagner, Aota 
JtadioL Supply 301 1 , 1930 . 

8 J. Furth and 0. B. Furth, Am, Jour, Cancer, 28: 54, 
1986. 

* D, P. McEudy, M- C. Boon and J. Furth, Jour, Nat, 
Canosr Jnnt, 3 : 227, 1942, 

s B. K. Polo and J. Furth, Cancer See,, 1 : 957, 1941. 


175 r were used. Moreover, the disease in these mice 
occurred at a later period than in those exposed to 
methylcholanthrene. The two control mice died of 
leukemia at twenty-one months of age, one of the 
x-rayed mice at five, the others at eight to seventeen 
months of age. 


NO OF 
MICE 

■L 


X-RAYS ONLY 

<.J-.-,. 


I« Oliv«, 
tO-IS mMUit Of 




MONTHS 

I LAuhtinic miM 0 Non-MiHttmta nlet 


Fio. 1. Time of occurrence and frequency of leukemia 
in mico treated with methylcholanthrene or x-rays or 
both. 


TABLE 2 



No. 

No. 

Per cent, 


in group 

+ 

+ 

Irradiated mice (300 r) . 

17 

10 

50 

Non-lrradlated control .,. 

26 

2 

6 


These findings can be explained in several ways. 
According to the supposition that seems most prob¬ 
able, the noo-plastio traneformation of lymphoid caUs 
is brought about by methyloholanthrene, while the 
rangement that follows iiradiation prel^iureut 
tiaes) them for the aotipn pi 
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Results similar to those described above have al¬ 
ready been noted in experimental studies on the pro¬ 
duction of skin tumors. Mot tram® found that paint¬ 
ing mice with 3:4 benzpyrene and irradiating them 
on the sixtieth day with a dose of 176 to 1^584 r 
gamma radiation produced both benign and malignant 
tumors of the skin. No tumors followed painting for 
the same period without irradiation. Similar results 
were obtained by Mayneord and Parsons^ by the com¬ 
bined application of x-rays and a different carcinogen. 
They olwerved that irradiated and painted mice devel¬ 
oped sarcomas at an earlier date and in greater num¬ 
bers than the non-irradiated mice. Gilmour** obtained 
similar results by the combined application of estrone 
and 3; 4 benzpyrene. The follicular sex hormone 
alone did not produce cutaneous tumors. 

These observations indicate that subthreshold doses 
of diiferent carcinogens may summate, or that one 
may sensitize tissues for the action of the other. The 
essentia] similarity of leukemia and accepted types of 
cancers is again emphasized by these experimenta. 
The same agents diflorently spaced and dosed may 
produce either predominantly leukemia or the more 
accepted types of cancers. The mechanism of sum¬ 
mation of carcinogenic stimuli deserves further ex¬ 
perimental study. 

Conclusion 

Both x-rays and methylcholanthrene are leukemo- 
genic. The Icukemogenic action of small doses of 
methylcholanthrene is greatly enhanced by pre-irradi¬ 
ation with doses of x-niys which alone rarely produce 
leukemia. The Icukemogenic action of x-rays is milder 
(Jjan that of methylcholanthrene and affects a smaller 
number of mice after a longer period of latency. 

J. Furth 
M, C. Boon 

CoRNELi. University Medical Colleoz, 

New York Hospital 


THE COMPARATIVE NUTRITIVE VALUE OF 
BUTTER AND SOME VEGETABLE FATSi 

It has been generally accepted by nutritionists that, 
aside from differences in vitamin potencies, all fats 
have essentially the same nutritive value. An excep¬ 
tion to this is the specific role played by those fats 
whidi contain certain miaaturated fatty acids.® 
Schantz et aZ,® have recently postulated that butter is 


• J. C. Mottram, Am, Jour, Cancetf 30: 746, 1937. 

W, V. Mayneord, L. D. Parsons, Jour, Path, ,and 
Boot,, 46: 35, 1937. 

®M. D, Gilmour, Jour, Path. Root., 45: 179, 1937. 
' This work was carried out under a research grant 
The Best Foods, Inc. 

0* Burr and M, M. Burr, Jour, Biol, Chem,, 82; 
618,1930. 

. Jt Bohaats, C. A. Elvehjom and B. B. Hart, Jour, 


more effective than vegetable oils in producing growth 
in weanling rats presumably due to long chain satur¬ 
ated fatty acids, although in a recent report the 
superiority of butter over com oil was observed only 
when the dietary carbohydrate was lactose while con¬ 
ditions were reversed when carbohydrates other than 
lactose constituted the carbohydrate portion of the 
diet.* 

We have followed the rate of growth of 21-day 
weanling ruts for six or 12 weeks on diets composed of 
68 per cent, of mineralized skim milk powder and 32 
per cent, of the fat under study with supplements of 
vitamins A (as carotene and A), D an<J E added to 
the fats. Corn, eotUujseed, olive, peanut and soybean 
oils were tested as well os butter and vegetable mar¬ 
garine fat. In one series where vegc^table margarine 
fat and butter fat only were compared over a six-week 
period no dilferoriecs in growth rate Avere noted. A 
total of 46 male rats and 89 female rats were used in 
tliese tests. In series H, where groups of approxi¬ 
mately 15 male and 15 female rats were fed for 12 
weeks diets containing each of the seven fats listed 
above, no differences were found in the growth at 
three or six weeks or with the males at 12 weeks. The 
fi*male rats receiving the butter diet weighed slightly 
more at 12 weeks, but the difference was not significant 
statistically. However, in series HI where diacetyl 
was added to the vegetable fats in an amount of 4 
parts per million, no differences of weight were noted 
at any interval either in the males or females. The 
same number of rats was used as in series II. Not 
only was the growth rate identical as demonstrated by 
body weight but ’bone growth was also equal as found 
by x-ray measurements of tibia length at the end of 
three and six weeks on the respective diets. Also no 
significant differences were obtained in the water, pro¬ 
tin, lipid, asli and calcium content of the rats which 
had received the various diets for 12 weeks. This 
would prove tiiat the equal growth was actually due to 
similar tissue growth. 

One explanation for the discrepancies between our 
results and some of those whore ad lib, feeding is em¬ 
ployed® is in all probability to be traced to the fact 
that weanling rats prefer a butter flavor and will eat 
more of such a diet. In experiments where the rats 
had a choice of a diet containing margarine fat or 
peanut oil with or witliout diacetyl, the rats ate more 
of the diacetyl-coutaining diets 18 times and of the 
unflavored diets in only one instance. Also in tests on 
twelve weanling rats carried out over 12 weeks, where 
both an unflavored peanut oil diet and one containing 
commercial butter flavor® were offered the rats, a 
decided preference was invariably shown for the 

* B. R. BoUtweU, R. P. Goyer, C, A. Elvehiom and E, B. 
Hart Jour, Dairy SoL, 26: 429, 1943. 
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flavored diet by eight of the rats,L while almost equliil result simpily frota a greater food ooasUiaption due to 
quantities of the two diets were consumed by the preference of rats for butter flavor. Diets eott^ 

other four rats. In no single case is there any evi^ taining all these fats were need With equal efficiency in 
deuce of a preference for the unflavored diet. transformation to body tissue. 

These experinkcnts indicate that on an adequate Habst J. Dauat^ Jb. 

vitamin intake the fats studied are of equal nutri- Eu Movrrr 

tional value for growing rats. They explain how the Lois F* HatiLMAK 

greater growth of weanling rats on a butter diet in TTNivERsm or Southern OALirosNiA 
experiments where ad lib. feeding is employed may Mimic al School 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE AND EFFICIENT CALOMEL 
HALF CELL 

Some fifteen years ago a co-worker was told to pre¬ 
pare a calomel half cell using a glass filter tube on the 



VJire 


Ghxsstubo 

Filter po-perj imprejnaUi 
With paraffin oil 


m 

Ch 








Evidently, as he stated afterwards, he had suffered 
from temporary absence of mind, for that electrode 
could not be expected to work. But the half cell too 
was absent-minded: it worked. The thin moisture 
layer on the glass surface was sufficient to form a con¬ 
ductive bridge between the calomcl-KCl suspension 
above the mercury and the filter plate below it. 

I remembered this fact later when needing a stand¬ 
ard half cell, but lacked the usual implements to con¬ 
struct it and had not the possibility of acquiring them. 
Here it is (see Fig. 1); it needs only 0.5 ml of mer¬ 
cury, works perfectly and may be useful in teaching 
and research laboratories. The half cell may be in¬ 
serted in a flask containing an indifferent solution and 
connected with the analysis vessel by a siphon; in this 
case its end (B) may be closed by agar or by a stop¬ 
per of cotton or filter paper. 

To be introduced directly into the analysis vessel, 
the bottom end has the form indicated by the dotted 
trace. 

P. L. Hahn 

Inbtituto QuImioo-AobIcola Kacignal, 

Guatemala, Guatemala, C. A. 
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end of the siphon connecting the cell and the analysiv 
vessel. He covered the glass filter plate with tbd 
mercury, added the calomel and the KCl solution and 
inserted this electrode directly into the analysis vessels 
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MARINE BIOLOGICAL LABORATORIES 

By Dr. THOMAS BARBOUR 

MU8KUM OF COMPARATIVE ZOOLOGY, HARVARD UNIVEIf.<;iTy 


In spite of the war, interest in tropical marine 
biology has not waned. Indeed, there ai^e a number 
pf problems directly connected with the war effort 
whicli can only be attacked by making use of the 
facilities offered by a marine biological laboratory. 
The Bermuda Biological Station for Research is closed 
for various obvious reasons. The Bermuda Aquarium 
continues open to the public and I see no reason why 
that should not bo a successful enterprise for a long 
time to come, inaamuch as our Armed Forces to-day 
Ure helping support it by their attendance, and as 
soon as the war is over there is evei7 reason to believe 
that Bermuda i^lU resume its iraportanoe as a tourist 
center. I am proud to have had a finger in closing up 
the Bialogical Station at the Dry Tortugas, where the 
cost,per day p^ investigator was something the less 
said about the better. 

It if obvious that the ques¬ 


tion of economy must be given more and more oon- 
aidcrution as funds available for research become more 
and more restricted. It seems to me clear, therefore, 
that all our resources, both intellectual and financial, 
should be devoted to develop that laboratory which 
offers the optimum biological opportunities with the 
greatest accessibility, since accessibility means least 
transportation costs for both investigators and ship¬ 
ments of material. The laboratory recently opened 
by the University of Miami at Belle Isle, near Miami 
Beach, answers these requirements. The premises at 
present occupied by the station are temporary and 
rather limited in scope, but opportunity for economi¬ 
cal expansion is right there and is assured. The direc¬ 
tor of this station is Dr. F. C, Walton Smith, whose 
address is care of the University of Miami, Coral 
Qables, Florida, I know that Dr. Smith will be glad 
Jauswer inquiries regarding facilities for research, 













SCIENCt! Vot, 98, No. 2537 


142 

and indeed he has prepared an excellent descriptive 
pamphlet outlining the extraordinary variety of en- 
v^nmental conditions near at hand from which I am 
going to quote. To all intents and purposes, the 
Qulf Stream is as conveniently accessible to this 
marine station ns it was to the Dry Tortugas. Ocean 
beaches, mangrove swamps, wide areas of cord reefs 
in water sufftciently shallow so that collecting with a 
diverts helmet is perfectly feasible, as well as wide 
areas of sand flats "with shallow water, are near at 
hand. The sea is as deep off shore as it is elsewhere 
and the edge of the continental shelf is not fnr distant. 

Innumerable buses per day pass the door of the 
laboratory and thus metropolitan Miami may be 
reached in a few moments. I don’t have to add that 
railway service and air connections link Miami with 
the rest of the country in a matter of hours. Thus 
the cost of reaching this station from any point in 
the United States will always be much less than reach¬ 
ing the station in Bermuda should it ever be reopened, 
and moreover, while the Bermuda fauna is tropical, 
nevertheless in many directions it is distinctly de¬ 
pauperate, as is well known. The reverse is distinctly 
the c^se with the station in Florida. Dr. David Fair- 
child and I visited the laboratory about two months 
ago. Our visit was motivated by having read *K)p- 
portunities for Subtropical Marine Investigations,” 
issued by the university. We were astonished that 
right here under our very noses had been set up a 
laboratory which not only deserves the support of the 
foundations, but of all the societies associating inves¬ 
tigators interested in this field. Besides Dr. Walton 
Smith, chairman of the advisory committee of the 
laboratory and its director, Dr. Robert H. Williams, 
a botanist, is assistant director. Dr. Morton Miller 
and Dr. Elmer Hjort are also on the staff of the 
station. 

I quote now from the prospectus: 

Tho laboratory is situated upon an island of the Vc- 
notian Causeway connecting the cities of Miami and 
Miami Beach. This is a most iionvement location for 
several reasons. Not only may it bo reached by a ten- 
minute automobile drive from Miami, but public trans¬ 
portation servicos have ostablishod a passenger stop at 
the entrance of the grounds. The grounds themselves 
are a portion of a large enclosed estate so that visiting 
investigators may be assured of privacy. Living quarters 
are available adjacent to the laboratory and tliero are 
excellent hotels within walking distance. The advantages 
of accessibility include the possibility of obtaining sup¬ 
plies at short notice from chemical and other houses in 
Miami or from the university, situated at Coral Gables, 
immediately outside Miami. 

Although within the city limits of Miami Beiich and 
adjacent Miami, the laboratory is conveniently located 
with respect to eoUeeting grounds. On the sea-wall bor¬ 
dering the laboratory grounds numerous large urchins, 


sponges, corals, olcyonaria, oysters, and barnacles flourish 
and reproduce during practically every month of the year. 
The water In which those forms grow is pumped directly 
into the laboratory supply pipes without tho intervention 
of a closed circulation system. 

Accommodations in the laboratory arc at present suffi¬ 
cient for a limited number of workers only, but are so 
organized as to allow for considerable expansion at short 
notice* Individual rooms for investigators are provided 
in addition to the tank room with its water table. For 
collection from more distant grounds a fast 22 foot launch 
is provided. The usual collecting equipment such as 
dredges and tow-nets is used and, in addition, tho diving 
helmet has been found a convenient and valuable aid in 
investigating bottom-living forms such as those of the 
coral reefs in the warm water to a depth of forty foet. 

Undergraduate classes in marine botany and zoology 
have been bold in the summer school of tho university, as 
well as in the regular semester for some years past, and 
these may be continued in curtailed form during the 
summer of 1943. 

For those engaged in certain fields of tropical marine 
investigation rosearch grants may, under approved cir¬ 
cumstances, be available from various sources. Further 
information, covering laboratory and living accommoda¬ 
tion, may be obtained by applying to the director, giv¬ 
ing a description of tho nature of the proposed investi¬ 
gations and approximate duration of the visit. 

Within an area readily accessible to the laboratory is 
to be found a wide variety of habitats including shores 
of coral or sedimentary rock; gold and white beaches of 
shell and coral sand; shallow bays and inlets lined with 
tho rod mangrove, whose roots provide shelter for a varied 
community of plants and animals; the slimy marl or cal¬ 
careous ooze, which supports the growth of commercial 
sponges; the outer lino of reefs and the inner islands 
and flats, separated by the inner and outer channels from 
the shores; and, within a short distance from land, the 
deep blue waters of the Gulf Stream. 

The fauna consists of sub-tropical forms extending 
north from Miami, together with numerous tropical spe¬ 
cies which overlap and find their northern limit in this 
latitude. Conspicuous among the latter are the massive 
reef building corals and the smaller inshore forms, many 
of which, like Isophylluif OoiUina and Maandrina, may 
be kept alive in the laboratory for considerable periods, 
and which are therefore well adapted for experimental 
work. No less interesting are the massive brain corals 
such as Diploria, Moniiistrec. and Dichocoenia. Not only 
are these corals Interesting in themselves, but they pro¬ 
vide a shelter for calcareous tube-worms, boring molluscs 
and Crustacea, and house in their crevices many brittle 
stars and occasional burrowing holothurians. One of 
the interesting inhabitants is the Atlantic palolo-worm, 
Eunice /iwo<a, which liberates its reproductive segments 
in swarms to the surface of the ocean in an annual 
rhytlim, the climax of which occurs at the corresponding 
tide and season each year. 

A large and important group are ^ akyonaria. Large 
groves or underwater shrubberies of these fans and whips 
are found in shallow water, and are associated with 
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sponged) holothurians, six^rayed stars, basket stars and 
various tropical moUusca. 

The echinoids are plentiful and include Lytechinus 
vuri(',galuSy wliicli Utters the offshore data, and Centre- 
chinus, wboao egg should interest embryologists. Sand* 
dollars, heart-urchins and the beautiful golden Jlfotra 
atropos from muddy bottoms arc also common. The stars 
range from the large Or^aaier to the small red £)chinas- 
ter. Below the surface of sand lives the handsome Luidia. 
All throe are very plentiful. 

Some of the larger Crustacea live in holes or burrows, 
as in the ease of the stone-crab and the “sand-lobster,** 
Scyllaride^ equinoctalis. The Florida crayfish, Panaliruif, 
is plentiful and is remarkable for its unusual breeding 
habits. There are numerous species of the smaller Crus¬ 
tacea. 

Clumps of Sargassum wood which drift inshore in 
quantity afford startling illustrations of protective 
mimicry in their associated nudibranchs, crabs and fish. 

A particularly rich habitat is that of the piling and 
wharf. Coelenterates, sponges, bryozoa, tunicates and 
barnacles arc easily collected without leaving the labora¬ 
tory grounds, by ineajjs of devices developed by recent 
investigators, and they afford a splendid opportunity for 
the study of the previously rather nogloeted field of the 
biology of sedentary and fouling organisms. 

The large loggerhead sponge forma a habitat in itself, 
supporting the growth of an enormous variety of com¬ 
mensals including annelids, Crustacea, gastropods, coclen- 
tcrates, lunicattis and even barnacles. 

Fishes of soutliom Florida exist in enormous variety 
and range from the marlin and sailfish down to the deli¬ 
cate blue-heads and maltieolor(?d inhabitants of the reef, 
which are equally numerous in variety and quantity. 
Among the mammals arc porpoises and the vegetarian 
sea-cows. 

The great variety of animals is equalled by the abun¬ 
dance of algae which, together with some marine seed- 
plants, flourish in this region. Among the latter are 
Thalaasia^ Cymodocea and ffalodule wldch replace the 
familiar eel-grass of northern waters. 

Blue-greens are abundant in the brackish water along 
the canals draining the Everglades area, and in the tidal 
pools filled with decaying vegetation. 

Green algae show more coenocytic forms than are 
foimd in more temperate zones. The delicately beautiful 
Aceia!bularia and the bushy Batophora are among the 
most common of the littoral greens. The Valonmcoac are 
well represented by the beautiful Anadyomene and Die- 
tyospJMeria and by several species of Vaianiat which lends 
itself so well to physiological studies. The Codiacoae are 
very abundant, especially the lime-oncrusted BoZimedos, 
PeaioilZus, and others which almost cover some areas of 
shallow water. The Oaulerpaceae include eleven or more 
species of the fascinating fern-like Oanlerpas. 

Althoujj^h no massiva browns of the Laminariales occur 
herOi th^a are several attached and floating species of 
fiargossam and othw Fucaceae, along with the well- 
litejiyotas, JS^naria and Padina. 


The red algae are amazing in their numbers, variety 
and beauty, bceoming a delight to the collector and a 
challenge to the taxonomist. From the delicate Bangi- 
alos, to the lime-encrusted CoralUnofi and the tiny Ce- 
ramUmSf every order is well represented. There arc at 
least twenty-throe genera of RUodomelaceao, ten of Oerami- 
aceae. Many are easily collected at low tide, some are 
dredged, and many more are washed near or on shore in 
the drift. The delica-tu Basya flourishes near the spiny 
Acanthophoroji and THgcnia, Many square miles of the 
shallow bays are covered with species of reds, some of 
which may prove commercial soureeB of agar. 

The algologist will find in South Florida the materials, 
habitats, and equipment for a wido variety of physio¬ 
logical, taxonomic and ecological investigations. 

I do not think that anything more need be said to 
prove my point. Not long since I had the pleasure 
of making a little address, presenting the Alexander 
Agassiz Medal of the National Academy of Sciences 
to Columbus O^D. laelin. To my delight, I found, 
conversing with him, that he had visited this station 
very recently and was as completely convinced of the 
excellence of the opportunities presented us I was. 
I feel quite sure that he would endorse all the state¬ 
ments which I have made. Many persons forget that 
some years ago a most excellent marine aquarium was 
opened at Miami, not far from where the station is 
located. Were it open to-day it would be self-support¬ 
ing. It would have still been open to-day except for 
the fact that the property on which it was situated 
became so extremely valuable that the institution 
simply could not continue operations. Those boom 
days arc past and the area has shaken down now, so 
that there is little reason to believe that financial con¬ 
vulsions causing sudden -fluctuations in land values 
will be likely to occur in the future. Rebuilding and 
reopening the aquarium with the idea of its being 
supported by admission fees to be paid by the public 
would be a useful adjunct to the station and a great 
addition to the educational and entertainment re¬ 
sources of the area. I believe that this is certain to 
come in the future. In the meantime, to nil American 
biologists interested in opportunities to conduct in¬ 
vestigations in marine zoology or physiology and 
assorted disciplines, here is the answer to prayer. 

I hope that Dr. Walton Smith will not object to my 
interjecting myself into bis affair in this way. The 
sooner, however, that this matter begins to be talked 
about and the sooner these opportunities are appre¬ 
ciated, the sooner will adequate financial support come 
forward to aid this project. There is no reason to 
reopen the Bermuda station and certainly no object 
in opening another tropical station for North Amer¬ 
ican biologists. 
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THE NUMBER OF SCIENTIFIC MEN ENGAGED 

IN WAR WORK 

By Dr. LEONARD CARMICHAEL 

IMRKCTOK or THB NATIONAL ftOSTKR OF SOIBWTiriO AND SPBCIALlZEO FEBSONNEL AND FWCSIDENT 

OF TTjrrrS OOLLEOS 


A NUMBER of Riatements have appeared attempting 
to eatimate the total number of scientific men em¬ 
ployed in the war effort. A request has been received 
in the office of the National Roster from the editor 
of Science requesting a statement on this matter. 

In the opinion of the staff of the National Roster, 
no satisfactory quantitative statement can be made 
concerning this question because any one numerical 
answer given will be almost entirely a function of 
the definition of the term “scientific man” adopted 
and of some other special assumptions. For example, 
are all physicians, dentists, veterinarians, pharmacists 
and osteopaths scientific men? Are social scientists 
as a group or are only certain social science areas to 
be included? Are all individuals who are now living 
who are known to be graduates of accredited institu¬ 
tions with degrees in engineering or science to be con¬ 
sidered as scientists no matter when the degrees were 
received or what the present occupations of the indi¬ 
viduals in question may be? 

If the medical scienc^es and the social sciences are 
eliminated, Ujc best estimate that the Roster has l>een 
able to bring together is that there are between 400,- 
000 and 500,000 trained or qualified scientific men and 
women in the country. If we take certain typical 
professions, such as segments of the engineering pro¬ 
fession and of chemistry, in which we have some satis¬ 
factory empirical data, there is reason to believe that 
over three fourths of this total number may be for¬ 
mally described as engaged directly or indirectly in 
war work. This estimate, of course, includes those 
who are in the Army and Navy and who use tlmir sci¬ 
entific training not necessarily in the scientific spe¬ 
cialty for which they were prepared but who are using 
mathematics and other tool subjects in special mili¬ 
tary tasks. It must be pointed out that of the Bcicn- 
tists not actively engaged in war work many are over¬ 
age, phy.sically incapacitated or for personal reasons 
not available for scientific work. 

A typical example of the difficulty of making an 
estimate of the number of scientific men in war work 
may be found in an illustration from the field of 
physics. Experience of the National Roster indicates 
that the physicists of the country are as well organ¬ 
ized, if not better organized, than any other profes¬ 
sional scientific group. It is also probably true that 
the National Roster has more complete records con- 
eeming the members of the profession of physics than 


in any other field. From the first, however, the physi¬ 
cists themselves have found it difficult to establish a 
fully satisfactory definition of what constitutes a 
physicist. A minimum definition of a professional 
physicist has been presented by the physicists as an 
individual with at least a master’s degree or one pos¬ 
sessing equivalent qualifications based on a combina¬ 
tion of training and experience. There are somewhat 
more than 7,000 such men and women in America. In 
spite of this definition, nmny students with bachelor’s 
dogroi^s w'hose major work w'as done in physics have 
been employed in wmr i-esenrch and as college teachers 
and as such have been treated by the National Rosier 
as professional physicists. The total of this group, 
if added to the 7,000 given above, might justify ihe 
statement that there are probably 11,000 physicists. 
On the other hand, if the definition of scientist adopted 
indicates an ability to do advanced independent re¬ 
search, it is probable that there are not more than 
2,000 or, at the most, 3,000 physicists in America. 
Thus the problem of definition makes it extremely 
difficult to answer the question, “How many scientists 
are engaged in war work.” It may also be added that 
the determination of what is and what is not war work 
is not clearly definable and the determination made 
concerning this matter in one set of circumstances 
does not necessarily apply to some otliw set of cir- 
eumstnne^s. Added to all this ia the further fact that 
a good number of scientists apportion their working 
time to different projects. It should also be men¬ 
tioned that in spite of the fact that the Roster at one 
time was able to obtain the number of scientists and 
engineers employed in three fourths of the plants of 
the country engaged full or part time in the war pro¬ 
gram, it is still not easy to haake any accurate guess 
coneertiing the total nunrber of scientists actually em¬ 
ployed in the Army, the Navy and in war industry. 

Probably the most accurate statement that could be 
made with respect to the number of scientists engaged 
in war work is that the scientific and technological 
mobilisation of our nation at war has become so com¬ 
plete that the services of nearly all soiGntifle personnel 
in some way contribute to or suppoit the war efiCort. 
Opr Colleges and their laboratories, our ipdtistrics and 
their laboratories, and our government afid it^ labora^ 
tories have booome an integrated parttKU^Up w the 
proeiecutimi of a war in which the full might 
sm«#ifle an4 teehnologieal capacity is 
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tipoxi the enemy. Thuej when an individual soientiat, 
without complaint and without heroics of any sort, 
wilUngly relinquishes a higher paying and more con¬ 
veniently located job in order to assume a particular 
wartime task, his decision to transfer more often than 
not is based on tbe higher need for his services in the 
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new undertaking rather than because of any lack of 
contribution to the war effort in the position vacated. 
To the individual scientist, the question to-day is not 
where can he serve” but “where can he serve best.^^ 
Cold figiu’es can not tell this story, but the enemy 
has already been made to understand it. 


BCIENCS 


OBITUARY 


WILLIAM SHIRLEY BAYLEY 

Whek the late William Shirley Bayley, professor 
of geology, emeritus, University of Illinois, graduated 
from the Male High School of the City of Baltimore 
at the age of sovenleen, he was the recipient of a 
priac given by the Peabody Institute of the City of 
Baltimore “for fidelity to his studies and attainment 
therein, for correct moral deportment and personal 
habits, and for propriety of manners.” A more accu¬ 
rate characterisation of him could scarcely be written 
now. Some elaboration of his life, however, is quite 
appropriate. 

He was born in Baltimore, Md., on November 10, 
186‘1, the son of , Robert P. and Emma Downing Bay- 
ley. On his fathor^fi side the family was of old Irish 
ancestry, and resided at Croeshaxm, Ireland. On his 
mother’s side the family was English, dating back to 
Stephen Williams of Great Yarmouth, County Nor¬ 
folk, in the sixteenth century. In 1637, Robert Wil¬ 
liams, of the eighth generation removed, emigrated to 
Massachusetts, and subsequent members of his lineage 
filled places of trust and distinction in colonial affairs. 

From high scliool young Bayley entered the Johns 
Hopkins University with a view to becoming a chem¬ 
ist, but he found increasing interest in the new and 
growing science of geology which offered opportuni¬ 
ties for young men in both the fltdd and the research 
laboratory. One time he tried to help his father out 
in bis business of importing china, when his father 
was stricken with paralysis, but business life did not 
appeal to him and he returned to hia studies. Receiv¬ 
ing his A3, in 1683 he continued his postgraduate 
studies, was awarded a fellowship in ISSS^-SC and 
received his Ph.D. degree in 1686. 

From 1888 to 1604 he served as professor of geol¬ 
ogy at Colby College, where hia popularity as a 
teacher and his devotion to r^^earch made him an 
hispiring faculty man. Among his students was the 
young George Otis Smith, who later became director 
of the U, S, Geological Survey. In tribute to Pro¬ 
fessor Barley’s teariiing, Dr. Smith relates in the 
March, 1042, issue of Th^ Colby Alumnus that in a 
Johns Mopkins laboratory in the course of hia gradu¬ 
ate a dobate among the students was 

retnorking: "It isn’t that 


‘G. 0.’ learned more geology in college than we did, 
but he didu’t learn .so much that wasn’t so.” 

After teaching two years at Lehigh University, Pro¬ 
fessor Bayley was invited by President Edmund Janes 
James to come to the University of Illinois in 1906 
where, from assistant professor of mineralogy and 
economic geology he rose to professor of geology in 
1913 and head of the department in 1928, in which 
capacity he served until Lis retirement in 1931 with 
the designation of professor emeritus, thus completing 
twenty-four years of highly creditable service to the 
university. As a junior member of the department 
from 1919 to 1923, the present writer came to rea>g- 
nize his thorough-going ttmehing and his challenging 
attitude toward his students in stimulating their devo¬ 
tion to the highest ideals of science. Twenty years 
more of association with him personally and profes¬ 
sionally made indelible these impressions of his critical 
guardianship of science. 

But Professor Bayley was not only a teacher and 
a critic. He was a research investigator and writer 
of great merit. For many years he devoted his sum¬ 
mers to intensive field work. Establishing an early 
connection with tho U. S, Geological Survey as assis¬ 
tant geologist and later as geologist he did a great 
deal of work on the pre-Cambrian rocks and iron 
ores of tbe Lake Superior region in northeastern Min¬ 
nesota and in northern Michigan. Many articles came 
from this work as it progressed, nine of them within 
six years, besides a continued scries of five articles on 
the basic massive rocks of the Lake Superior region. 
Then came two extensive reports as junior author with 
Profeaaor C. R. Van Hisc on the Marquette iron-bear¬ 
ing district of Michigan in 1895 and 1897 and a 
monograph under his own authorship on the Menomi¬ 
nee iron^bearing district of Michigan in 1904, besides 
more papers of increasing significance, including one 
m the water resources of Maine and two geologic 
atlases of area.s in Michigan and New Jersey, which 
were in joint authorship with Van Hise and N. H. 
Darton, respectively. Seven other notable publica¬ 
tions punctuated a total of forty-one scientific entries, 
ninety-seven book reviews and three text-bc»okH in his 
labois^won bibliography. The scope of his work em- 
briu^ mineralogy, petrography, areal geology, under- 
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ground waters, economic geology, metalliferous de* 
posits, clays and tlie history of geology, which was in 
widely distributed areas—Maine, New York, New Jer¬ 
sey, Birmingham, Nortli Carolina, Tennessee, Georgia, 
Texas, Minnesota, Michigan and Canada. He was 
connected at one time or another with the state geo¬ 
logical surveys of New Jersey, North Carolina and 
Tennessee. 

Some of his life’s energies were also devoted to cer¬ 
tain scientific journals, having been associate editor of 
American Naturalist, 1886-87, reviewer for Neuea 
“Jahrbuch fur Mineralogie,” Berlin, 1890-1908; and 
business editor of the Journal of Economic Geology, 
1905--42. He was honored by being made councilor 
of the Mineralogical Society of America, 1931-34, and 
its president in 1936; councilor of the Geological So¬ 
ciety of America in 1919 and 1937, and a vice-presi¬ 
dent in 1936; councilor of the Society of Economic 
Oeologists, 1925-27, and vice-president in 1932. He 
was also faithful in promoting interest in science in 
his state of adoption and was honored with the presi¬ 
dency of the Illinois Academy of Science in 1922-23, 
during which office he sponsored the organization of 
a Junior Academy of Science for high-school students. 
He was always solicitous in safeguarding the educa¬ 
tional intereijts and standards of the University of 
Illinois and served on important and influential com¬ 
mittees. In recognition of Professor Bayley’s scien¬ 
tific attainments find of his devotion to his alma mater 
he was selected by the Johns Hopkins University as a 
representative of its scientific alumni on the occasion 
of the celebration in 3927 of its fiftieth anniversary. 

Although his death on February 13, 1943, is a real 
loss to science, all of us who knew him well and the 
many who knew only his work must feel a deep sense 
of gratification and inspiration in a life so full, so 
exemplary and so richly productive, 

M. M. Leighton 

Illinois State Geological Survey 


RECENT DEATHS 

Db. C. Stuart Gagbb, for thirty-three years, since 
its establishment, director of the Brooklyn Botanic 
Garden, died on August 9 at the age of seventy years. 

Dr. Charles Maofie Campbell, professor of psy¬ 
chiatry at the Harvard Medical School, died on Au¬ 
gust 7 at the age of sixty-six ye^ira. 

Dr. Arthur Monrao Johnson, associate professor 
of botany at the University of California, Li.>s Angeles, 
died on July 16 at the age of sixty-five years. 

The Heverenp Arthur J. Hohman, professor of 
chemistand head of the department at St. Peter’s 
College, Jersey City, N. J., died on August 3. He 
was fifty-six years old. 

Jamies Mofpitt, curator of the department of 
ornithology and mammalogy of the California Acad¬ 
emy of Sciences since 1936, while on active duty as a 
Lieutenant in the U. S. Naval Reserve was killed in 
an airplane crash at Dutch Harbor, Alaska, on July 2. 

Albert W. Whitney, formerly consulting director 
of the National Conservation Bureau of the accident 
prevention division of the Association of Casualty 
and Surety Executives, from 1904 to 1913 assistant 
and associate professor of mathematics and insurance 
at the University of California at Berkeley, died on 
July 27, He was seventy-three years old. 

John Watson Alford, consulting engineer of Chi¬ 
cago, died on July 31 at the age of eighty-two years. 

Robert Spurr Weston, of Rhode Island, consult¬ 
ing sanitary engineer, died on July 29 at the age of 
seventy-four years. 

Dr. Arthur Neiva, head of the Division of Ento¬ 
mology at the Oswaldo Cruz Institute, died in Rio de 
Janeiro on June 6 at the age of sixty-three years. 


SCIENTIFIC EVENTS 


INDUSTRIAL RESEARCH IN GREAT BRITAIN 

Sir Edward Appleton, secretary of the British 
Department of Scientific and Industrial Research, in 
opening the new physico-chemical laboratories of the 
British Coal Utilization Research Association at 
Coomhe Springs on June 23, is reported in Nature 
to have congratulated the association both on its new 
facilities in laboratory space and on tbe financial 
provision now available for large-scale work. Sir 
Edward said that the steps the association has taken 
are among the first notable signs of a great forward 
movement in industrial research in Great Britain, 
which he confidently expects will be one of the fea¬ 


tures of post-war Britain. The Coal Utilization Re¬ 
search Association is serving the ooal industry as a 
whole, and be particularly welcomed the expression of 
the interest of the miners themselves, shown in the 
recent appointment of two members of the Mine- 
workers’ Federation to the council of the association. 
It is, he said, fashionable nowadays to decry British 
industrial research effort, because it is claimed tiiat 
the amount of money spent on resaareh per bead of 
population is less than that in certain other countries* 
Much depends, of course, on what basis such a esUm^ 
lation is founded; wheth^ or not# for example^.devd<* 
opsfsent cof$ts are included under the lMdi|ig of 
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refiearch. Moreover, there can be unwiae expendi¬ 
ture, as well MS wise expenditure, even on research. 
But it can certainly be stated that British eftort on 
research is not commensurate with our industrial 
needs. To talk merely of spending more money, 
however, was not enough. It was necessary to plan 
our attack on both new and old problems and, most 
important of all, to attract some of our best scientific 
brains in the country to solve them. 

It has also been stated that, whereas Great Britain 
has, in the past, been responsible for many of the 
moat fundamental discoveries in science, other coun¬ 
tries have often been the first to apply them to prac¬ 
tical ends. Sir Edward said that ho could safely 
predict that when the full story can be told after the 
war, work in the application of science, as distinct 
from the accumulation of scientific facts, will be 
found second to none. Ho instanced the example of 
one of the most striking of our war-time develop¬ 
ments, namely, that of radio-location, which was not, 
as is commonly supposed, a new invention. Here a 
technique developed for purely scientific ends has 
been magnificently applied by young British scientific 
workers to practical wartime uses. In this and other 
fields it has been amply demonstrated that the young 
men of Great Britain can hold their own in bridging 
the gap between laboratory science and its useful ex¬ 
pression in appliances and industrial processes. 

THE WARTIME CONFERENCE OF THE 
AMERICAN PUBLIC HEALTH ASSO¬ 
CIATION 

Thk Wartime Conference and the seventy-second 
annual business meeting of the American Public 
Health Association will be held in New York City 
from October 12 to 14. The Hotel Pennsylvania will 
he headquarters. Health workers within easy access of 
New York City are invited to attend, Representation 
of distant areas will be provided by appointed dele¬ 
gates. 

The local committee in charge of arrangements of 
which Dr. Ernest L. Stebbins, Health Commissioner 
of New York City, is chairman, includes: Honorary 
Chairman, The Honorable Piorello H. LaGuardia; 
Co-chairman, Edward S. Godfrey, Jr., M.D.; Secre¬ 
tary, Leona Baumgartner, M.D.; Treaeurer, Matthew 
Byrne. 

The following have agreed to serve as chairmen of 
the sub'-committees: Finance, Prank Kiernan; Meeting 
rooms, John Oberwager, M.D.; Publicity, Frank A. 
Calderone, M.D.; Badio, lago Galdston, M.D.; Becep- 
John L. Rice, M.D. 

Half-day special sessions will be held on the fol¬ 
lowing subjects: Current health department problems 
in wax; tropical and impoxted diseases; new ventures 
toward health security and postwar planning. 


The tentative section programs list such topics as: 
The war physical fitness program, plasma reserves for 
civilian defense, conquest of industrial noise, syphilis 
and gonorrhea, meningitis, health of the army, diar¬ 
rheal diseases, international vital statistics, aviation 
medicine, tuberculosis, the health education program 
in wartime, chemical warfare and the laboratory, 
tropical diseases and the laboratory, report of the 
commission on vital records, comouinity emergency 
service and war industry, wartime problems of the 
county health officer, nutritive value of preserved 
foods, nutrition policy here and abroad, health stand¬ 
ards for day care centers, wartime adjustments of 
school health personnel. Tliere will be a '^Convention 
by Radio” during which the resolutions, the trans¬ 
actions and as much as possible of the program of 
the Wartime Conference will be broadcast to mem¬ 
bers at home. 

The September issue of The American Journal of 
Public Health will print the program. Further in¬ 
formation may bo obtained from the American Public 
Health Association, 1790 Broadway, New York 19, 
N. Y. 

APPEAL OF THE WAR POLICY COMMITTEE 
OF THE AMERICAN INSTITUTE OF 
PHYSICS 

The War Policy Committee of the American Insti¬ 
tute of Physics has outlined a program of post-war 
development for physics. Part of this program is a 
proposal to purchase a building to serve as an operat¬ 
ing office for the institute, as a New York center 
available for the use of the Founder Societies, and as 
headquarters for the physicists of America. This pro¬ 
posal was approved and adopted by the governing 
board on July 24 and the committee was appointed 
to conduct a campaign to raise the necessary $75,000. 

The society has grown from a hundred members 
in 1900 to over 6,000 members at the present time. 
Its immediate objects are given as follows; 

(a) Improve meetings and Htrengthen journals. 

(h) Cement the unity of the physios profession. 

(a) Retain the loyalty of specialist groups and keep 
tliem identified with physics. 

(d) Improve the teaching of physics at the high-sohool 
level, 

(e) Expand, re-examino and improve physics training 
at the collego and post-graduate level 

{/) Adopt suitable standards of professional compe¬ 
tence and accredit training institutions. 

(p) Bring increasing resources and facilities to the 
support of education and research in physics. 

(h) Promote the employment of physicists in industry. 

(G Aid in the rehabilitation of war-interrupted careers 
of physicists and students of physics. 

‘ (/) Conduct an appropriate campaign on behalf of 
public appreciation of physics as a constructive peacetime 
activity. 





{h) Inaugurate traveling lectureships, awards rwjog- 
nixing achievements, bulletins and other mlscollanooiia ser¬ 
vices as may be found desirable. 

(Z) Beprosent the profession of physics in informing 
and assisting legislators, and government executives con¬ 
sidering laws and regulations affecting education, re¬ 
search and other activities uf concern to physicists. 

In making its appeal for funds the committee 
points out that it is an essentia] part of the proposal 
that there be acquired a permanent home for organ¬ 
ized physics. The joint publishing and general co¬ 
operative operating department—the American Insti¬ 
tute of Physics—has shown in its twelve years a 
consistent record of usefulness, reliability and increas¬ 
ing financial strength. It has always occupied rented 
office space. By virtue of the fact that it is a tax- 
free organization it could—if it had its own building— 
occupy and fully maintain much better and larger 
quarters at no increase in annual cost over the pres¬ 
ent rent. 

It happens that at the present moment an extremely 
well-constructed and suitably arranged building has 
been offered for sale to the institute. It is con¬ 
veniently situated on 55th Street between Madison 
and Park Avenues, New York, a neighborhood of 
excellent and improving value. If advantage is to be 
taken of this offer the sum of $75,000 must be guaran¬ 
teed ns soon us possible. 

The appeal is signed by the War Policy Committee, 
the members (»f which are P. E. Klopsteg, chairman, 
0. E. Buckley, K. T. Compton, H. L. Dodge and 
R. C. Gibbs. 

THE OFFICE OF SCIENTIFIC RESEARCH 
AND DEVELOPMENT 

The Harvard Alumni Bulletin gives the following 
particulars in regard to the Office of Scientific Re¬ 
search and Development: 

Once a year, a subcommittee of the Committee on 
Appropriations of the flouso of Birpresentativcs meets 
in Wasliington to consider requests for the following year 
for funds for the eontinuatioa of the National War 
Agencies, This is almost the only occasion vrhen infor¬ 
mation of the work of the Offico of Scientific Research 
and Development, which employs and uses so many Har¬ 
vard scientists and laboratories and to which President 
Oonant devotes so largo a part of his time, enters the 
public record. 

In the hearing on the X944: bill, held on May 29, Van- 
nevar Bush, doctor of engineering, 19X6, director of the 
office, and President Ck)nant were two of the key wit¬ 
nesses, In support of an appropriation of $12f>,()00,000 
for the Nationai Defense Research Oommittee, the two 
men revealed that approximately $2,000,000,000 worth 
of equipment had either been secured or was on order 
by the armed services through the work carried on by 
the office as the result of previous expenditures. More 
than 200 devices, Br. Biuib said, had officially 


adopted out of the research of the offico, end many of 
these had already seen service at the liattlefrohts. 

The scope of the work is indicated by the fact that 
from June, 1940, through April 17, 19411, a total of 
1,731 contracts had been let among 124 different aca¬ 
demic institutions and 203 different industrial organi¬ 
zations. The largest volume of work falls under tlm 
supervision of the National Defense Besoareh Commit¬ 
tee, of which President Oonant is chairman. 

Appropriations requested for the Medical Research 
Committee, of wliich Dr. A. N. Richards, of the University 
of Pennsylvania, is chairman, ond Professor A. Baird 
Hastings, Hamilton Kuhn professor of biological chem¬ 
istry at the Harvard Medical School, is a member, 
amounted to somewhat less than $10,000,000. Concern¬ 
ing the work of that comnutiee, Dr. Bicliards was enabled 
to reveal some remarkable developments made under its 
auspices in the use of penicillin, tlie new bacteria-destroy- 
ing product made from green mold, which is expected to 
rival the miraculous sulfa drugs. He reported use of the 
drug in badly wounded cases in the Pacific area, which 
Imd l>een under treatment without sucxress for as long as 
fourteen months. Persistent infections showed remark¬ 
able improvemont within a week. Many units of the drug 
are now under manufacture, and have been sent to 
British and American forces in the field. Concerning 
details of the work of Mr. Oonant *s committee on in¬ 
strumentalities of the war, no corner of the veil of mili¬ 
tary secrecy was lifted. 

Letters were read into the record by General Marshall, 
chief of staff of the Army, and by Admiral King, of the 
Navy, endorsing in whololiearted terms the services in 
the war effort of these civilian scientific groups working 
in cooperation with the Army and Navy. 

MANPOWER PROBLEMS IN THE CHEM¬ 
ICAL INDUSTRY 

A SYMPOSIUM on “Manpower Problems in the Cliem- 
ical Industry'^ will be held in connection with the 
one hundred and sixth meeting of the American 
Chemical Society, which will take place at Pittsburgh 
from September 6 to 10. Dr, A. L, Elder, chief 
chemical adviser of the War Production Board, will 
prefiide. 

Dr, Francis J. Curtis, development director of tlie 
Monaanto Chemical Company, will deliver an address 
on ‘*How Industry is Solving its Manpower Prob- 
iems’^ James W. Reynolds, deputy director of the 
ehemicais division of the War Production Board, will 
discuss ^^Produotion Requirements of the Chemical 
Industry”; Dr, Herman T. Briscoe, vice-president of 
Indiana University, will speak on “Training Programs 
for Chemists.” Other speakers and their topics are: 
Dr, Warren L. McCabe, of the Carnegie Institute of 
Technology, “Training Pro^ams for Chemi^ 
neers”; Dr. James CouU, of the Univefsity of P^« 
bttrgh, “Training and Utilisation of Wonmn 
C^i^cal Industry” ; Dr* Frafdn C. Whillmm 
jp^tf^lvahia State CoHage, 



meut of Teohnicaliy Trained Men in the Chemical 
Industry'’; Sidney L. Kirkpatrick, editor of Chemical 
and Metallurgical Engineering, ^^Manpower for Post- 
ivar Developments in the Chemical Industry.” 

Dr. Elder has pointed out that 

The expansion program of the chemical industry is 
fairly well adjusted to the needs of the armed services. 
When the plants now under construction are completed, 
it is anticipated that only minor further ex{)anHion will 
be required to keep the program in balance* On this basis 
one might at drst assume that our worries eliould bo 
nearly over. Actually, for several months it has been 
becoming more and more apparent that our troubles were 
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only begiatiing, for production was not equivalent to 
plant expansion. The reason for this was obvious to 
all, but the solution is yet to be found. Manpower prob¬ 
lems are confronting one industry after another. 

Other symposia scheduled for the Pittsburgh meet¬ 
ing, in which 4,000 scientific men and industrialists 
arc expecited to participate, will deal with industrial 
hygiene, research tools of the colloid chemist, research 
management in small laboratories, unit processes, 
paint and plastics, reactions of solids, molecular addi¬ 
tion compounds, library research, recent advances in 
the chemi.stry of dairy products, vitamins, proteins 
and boron in agriculture. 




SCIENTIFIC NOTES AND NEWS 


Thk AJvarenga Prize of the College of Physicians 
of Philadelphia has been awarded to Dr. Enmni C. 
Fuuflt, professor of parasitology and acting dean of 
the Behool of jMedicine of Tulane Univej'sity of 
liouisiana, in recognition of hia ^^outstanding contri¬ 
bution to our knowledge of parasitology and tropicid 
medicine.” 

Thk Journal of the American Medical Association 
reports that the Medal of the Aztec Eagle for services 
and work on military medicine was recently presented 
to Drs. Edgar Erskine Hume and Tomas Cajigas, 
Washington, D. C., honorary members of the Aca¬ 
demia Nacional de Medicina of Mexico. Dr. Fran¬ 
cisco Castilla Najera, the ambassador of Mexico to 
the United States, made the presentation. 

SoiKNCE has Reported the names of those American 
scientific men who have been elected honorary fellows 
of the Royal Society of Edinburgh. British fellows 
were elected as follows: The Eight Hon. J. C. Smuts, 
Prime Minister, South Africa; Professor H. F. Baker, 
emeritus professor of geometry and astrononiy of the 
University of Cambridge; Sir Joseph Barcroft, emeri¬ 
tus professor of physiology of the University of Cam¬ 
bridge; Sir Lawrence Bragg, Cavendish professor of 
expeiimexital physics at the University of Cambridge. 
Other eioetious to honorary fellowships include Dr. 
D. Emilio Jimeno Gil, rector of the University of 
Baroelo&a; Professor There G. Halle, Naturhistoriska 
Eiksmusenm, Stoekholm, and Dr. P. Karrer, professor 
of obemistry and direotor of the Chemical Institute, 
Zurieh. 

Washburn UNiyaawsnry, Topeka, Kansas, on May 
24 eonferred the hoxtorai^ degree of doctor of laws 
on Dr. F. D. Farrell, retiring president of Kansas 
College, formerly agronomist of the Bureau of 
l^nt Industi^, and the honorary degree of doctor of 
seiehe^ on Dr. George P, Grimaley, geological engi- 
Baltimore and Ohio Railroad. 


The degree of doctor of la'ws has been conferred 
by St. Olaf College, Northfield, Minn., on Dr. Donald 
C. Balfour, director of the Mayo Foundation for 
Medical Education and Research, Rochester, and the 
degree of doctor of science on Dr. Adolph M. Hanson, 
Faribault, in recognition of work on the isolation of 
the active principles of various hormones. 

Db. CiiEMENT C. WiiiUAMS, president of Lehigh 
University, has presented his resignation to take effect 
in 1944. Dr. Williams became president of Lehigh 
University in 1935, after having been on the faculties 
of civil and railroad engineering at the Universities 
of Colorado and Kansas, head of the civil engineering 
department of the University of Illinois and dean of 
the College of Engineering at the State University 
of Iowa. 

Db. Edwakd C. Elliott, president of Purdue Uni¬ 
versity, has resumed his work after a leave of absence 
that began in June, 1942. Since then he has served 
as clubf of the division of professional and technical 
training of the War Manpower Commission, and was 
instrumental in setting up the war-training programs 
for the Army and Navy in American colleges and 
universities. 

Thk retirement from active work with the title 
emeritus at the end of the summer quarter has been 
annqunceid by the Ohio State University of Profes* 
801 ^ Harry W. Kuhn and Samuel E. Rasor, both of 
the department of mathematics; of Professor Andrews 
Rogers, of the department of obstetrics, and of Pro¬ 
fessor Clifford C. Huntington, of the deportment of 
geography, 

WtoJAM PfiTfiiHSON, director of the Utah Agricul¬ 
tural Experiment Station from 1921 to 1928 and 
diiaetor of the Extension Service from 1924, retired 
with the title emeritus on June 30. He will serve os 
Oft agricultural problems. W. W. Owens, 
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assistant director of the Extension Service since 1920, 
was appointed to succeed him. 

Pboi^essobs Bykok E. Cohn and Essie White Cohn 
have returned to the University of Denver from Wash¬ 
ington. Dr. Byron Cohn has been in the research 
department of the Naval Ordnance laboratory and 
will return as professor of physics. Dr. Essie White 
Cohn has been a visiting professor in biochemistry 
in the School of Medicine of George Washington Uni¬ 
versity. She will return to her position as associate 
professor of chemistry. They will both serve in the 
instruction of the basic engineering unit of the Array 
Specialized Training Program, 

Db. B. Loobek, professor of anatojoy at the 

University of Mississippi, has been appointed assis¬ 
tant dean of the School of Medicine. 

Dr. Kirk Bryan, associate professor of physiogra¬ 
phy, and Dr. Derwent Whittlesey, associate professor 
of geography, at Harvard University, have been ap¬ 
pointed, respectively, professor of physiography and 
professor of geogrnx>hy, as of July 1. 

At the University of Cincinnati, Dr. Charles K. 
Weichert has been promoted to a professorship in 
neology and Dr. Francis E. Ray to an associate pro¬ 
fessorship in chemistry. 

Db. Louis 8 . Goodman, assistant professor of phar¬ 
macology of the Yale University School of Medicine, 
has been appointed professor of pharmacology and 
physHjlogy and chairman of the department of the 
College of Medicine of the University of Vermont. 

Dr. Henry J. Barbe, of the department of agri¬ 
cultural engineering of Iowa State College, has been 
appointed head of the department of agricultural 
engineering of Purdue University. Dr. Barre will 
have under his charge teaching, extension and re¬ 
search. 

Db. Rudolph G. Minahik, of the Kimberly Clark 
Corporation, Neenah, Wis., has been appointed pro¬ 
fessor of mechanical engineering at Syracuse Uni¬ 
versity. 

Du. C. S. Maurice, formerly of the department of 
geology of the University of Tennessee, more recently 
associated with Dartmouth College, bus joined the 
faculty of William and Mary College, Williamsburg, 
Va. 

Db. Charles H. Dan forth, professor of amitomy 
at the School of Medicine of Stanford University, 
San Francisco, has been appointed honorary librarian 
of the California Academy of Sciences. 

Walter J. Murphy, editor of Industrial and Engu 
neering Chemistry and Chemical and Engineering 
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Nevjs, publications of the American Chemical Society, 
has been appointed a member of the National Eeeeareh 
Council, Division of Chemistry and Chemical Tech¬ 
nology, for a period of three years. 

Dr. Erwin E. Nelson, since 1937 professor and 
head of the department of pharmacology of the 
School of Medicine of Tulane University, has been 
appointed director of research in the experimental 
research laboratories of the Burroughs Wellcome and 
Company at Tuckahoe, N, Y. 

Dr. Edward D. Davy, dean of the School of Phar¬ 
macy of Western Reserve University, has been ap¬ 
pointed director of the pharmaceutical division of the 
Winihrop (Chemical Company, with headquarters in 
Rensselaer, N. Y. 

The British Medical Resenrt^h Council has organ¬ 
ized a Penicillin Clinical Trials Committee. Its mem¬ 
bers are Professor H. R. Dean (chairman), Dr. A. N, 
Drury, Professor A. Fleming, Professor H. W. 
Florey, Dr. Percival Hartley, R. Vaughan Hudson, 
Dr. C. M. Scott, Dr. J. W. Trevan, Professor R. V, 
Christie (secretary) and Professor L. P. Qarrod (as¬ 
sistant secretary). 

It is announced in the daily press that Sir John 
Anderson, Lord President of the Council and member 
of the British War Cabinet, has arrived in Washing¬ 
ton. Sir John is the head of the central government 
organizations responsible for scientific research in the 
United Kingdom—the Department of Scientific and 
Industrial Research, the Medical Research Council 
and the Agricultural Research Council, He is also 
president of the Scientific Advisory Committee of the 
War Cabinet. 

Pbofeasoh Semon Sarkisov, vice-president of the 
Scientific Medical Council of the U.S.S.R., and direc¬ 
tor of the Institute of the Brain, Moscow, spoke on 
July 15 on Soviet medical workers in the present war 
before the Royal Society of Medicine, London, 

The resolutions adopted by the council of the Amer¬ 
ican Association for the Advancement of Science on 
the Science Mobilization Bill were printed in the issue 
of Science ftir August 6. The vote of members of 
the council, as reported in the A, A. A. S'. Bulletin for 
August, was: Approval, one hundred and forty-six; 
opposed, five, 

The National Technical Meeting of the American 
Institute of Electrical Engineers will be held at Salt 
Lake City from September 2 to 4, 

In collaboration with the British Red Cross Society, 
according to Nature, arrangements have been tnade by 
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the Institution o£ Electrical Engineers for Britiah pris¬ 
oners of war in Germany to sit for the associate mem¬ 
bership examinations held in May and November, 
1942. There were nineteen such candidates who took 
the examination, or parts thereof, on one or other of 
the two dates, seven of whom were successful in pass¬ 
ing Parts T and II, three in passing Part 1 only and 
one Part II only. Five others passed in single sub¬ 
jects, a special concession having been granted to 
prisoners of war to take one subject at a time if they 
so desired. A oomiuendably high standard of marks 
WHS reached by the candidates. Seventeen candidates 
in Gcriunny entered for the May, 1943, examination. 

A Reutbr dispatch from Chungking states that in 
hLs will, made in 1939, the late President of China, 
Lin Sen, bequeathed $500,000 (Chinese) for the pro¬ 
motion of scientific education for the specific purpose 
of sending Chinese students abroad to pursue ad¬ 
vanced studies. 

Nature reports that tbougb the building of the 
Wellcome Kesearch Institution suffered considerable 
damage by enemy action, its structure was unharmed 
and the two Wellcome museums can quickly be put 


into shape as soon as labor and materials become avail¬ 
able after the war. While some of the objects in the 
Wellcome Historical Medical Museum were damaged, 
it has been possible to rei>lacc or repair most of them. 
The specimens and other valuable material in the 
Wellcome Museum of Medical Science remained com¬ 
paratively intact. Both museums are now under the 
directorship of Dr. S. H. Daukes. A comprehensive 
scheme for the Wellcome Historical Medical Museum 
has been prepared and will be brought to completion 
as speedily as possible after the cessation of hostili¬ 
ties. The Wellcome Medical Library, comprising 
more than 150,000 volumes, will also be in the same 
building, and suitable accommodation will be pro¬ 
vided for research workers so that both the library 
and collections ruay be readily available. The Well¬ 
come Museum of Medical Science—which in the past 
has been much used by teachers, students and those 
engaged in post-graduate studies—will be reestab¬ 
lished in its entirety. The large lecture hall will be 
fully re-equipped, including film projection appara¬ 
tus, and will then be available for scientific lectures 
and meetings. 


DISCUSSION 


THE SCIENCE MOBILIZATION BILL 

Science is to be commended most highly for devot¬ 
ing some of its columns tf» the free discussion of the 
Science Mobilimtion Bill, S. 702. This legislation is 
of great importance to all scientific and technical 
people, and, finally, to all people of the nation. Full 
discussion will ultimately bring out the real issues 
related to this bill. 

More than a thousand letters have come to mo about 
8 . 702. From these letters I find that the men of 
science favor the bill. The vested interests, and those 
who are influenced or controlled by the vested interests, 
are against it, and they are most unscientific in their 
attacks upon it, 

In reading the series of letters that has appeared 
in Science, I am impressed with the fact that most 
of these letters are concerned with peripheral, irrele¬ 
vant or misleading material. To illustrate, let me cite 
a part of the communication from Dr. Gustav Egloff, 
of the Universal Oil Products Company, in the issue 
for June 18. To support hia contention against Pro¬ 
fessor L. C. Dunn that “95 per cent, of our scientific 
and technical manpower and facilities arc now highly 
organised and coordinated to the single end of ad¬ 
vancing the war effort,” Dr, Egloff quotes percentages 
from William L. Laurence^s article in The New York 
Tme» of January 3, 1343, but he carefully refrains 
from quoting the preceding sentence giving actual 
This is the unquoted sentence: “A survey 
novf being carried out by our research .personnel re¬ 


veals that between 80,000 and 100,000 scientists are 
working, with about 80,000 in industrial and 20,000 
in university laboratorias.” 

In the same letter, Dr. Egloff lists 231,571 scientific 
and technical personnel, exclusive of medical and 
dental personnel, registered with the National Roster 
of Scientific and Specialized Personnel. Dr. Leonard 
Carmichael, director of the roster, testifying before 
the Science Mobilization Committee last October, said 
that the number of scientists and technical men might 
be tripled with complete coverwge, indicating that only 
about one third of the available people were then listed 
on the roster. Multiplying Dr. Egloffs figure by 
three, the total would be in the neighborhood of 696,- 
000. If, then, Dr. Egloff^s 95 per cent, of 100,000 
people, or 95,000, are at war work, tlie total so engaged 
is only about 13 i per cent. This calculation is, of 
course, as ludicrous on the one side as Dr, Egloffs on 
the other. I give it only to show how figures can be 
used to mislead. Scientific and technical people who 
actually do the work know from their own experience 
and that of their associates the extent to which their 
talents are being used to prosecute the war. 

Dr. Egloff, of the Universal Oil Products Company, 
also uses other intei-estiiig techniques in his fight 
against this legislation. I quote him: 

It la not too much to say that their passage [the two 
mobillaatioa bills] might well be worth 190 divisions to 
our enemies. — The Chemietf April, 194.3, page 229 j The 
Journal of Commereef April 12, 1948; The Chicago Trib- 
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vne, March 14, 1943; the Washington Times-Heraldj 
March 14, 1943. 

Their puBsago would l>e worth 100 divisiona to the 
enemy.— The Chemist^ April, 1943, page 252. 

The bill would be worth 100 dmaions of trained, motor- 
ized troops to Adolph Hitler, Chicago TribunCf June 17, 
1943. 

Adolf Hitler wrote in **Mein Kampf”: 

... in the big lie there is always a certain force of 
credibility. 

And: 

. . . only constant repetition will finally succeed in 
imprinting nn idea on the memory of the crowd. 

So here we have Dr. Egloff, of the Universal Oil 
Products Company, using two of Hitler’s techniques 
in his effort to defeat this bill. Also, it is significant 
to note that the Chicago Tribune and Washington 
Times-Herald gave strong play to his words. 

I am deeply concerned that American men of science 
participate in a full discussion of this hjgislation: 
They alone can proviile the advice and counsel to make 
the bill adequate to the national need. 

The bill is based on five primary needs: 

1. The need for a central independent agency of 
government devoted exclusively to the progress and 
expansion of science and teehuology, first to win the 
war and later to tw>ntribute to the peace. Science and 
technology need to be considered as a national re- 
source, serving the interests of the nation as a whole 
and not those of select groups. Indeed, it is the only 
remaining sector of our public domain. This agency 
should be an independent arm of Government, cventu* 
ally on the same footing as the established depart¬ 
ments. 

2. The need for integration of existing government 
research and development facilities. There are about 
20 major and 40 minor bureaus in the Government 
devoted to research and development; their operation 
cost more than $567,000,000 last year. The excellent 
work of these groups should be so integrated as to 
widen the usefulness of their work and to provide a 
greater service to the public. 

3. The need for active governmental support of 
fundamental research. The Government should give 
widespread support to basic research, by grants to 
existing non-governmental as well as governmental 
groups. This would apply particularly to universities 
and colleges, where fundamental research should flour- 
ish. Insufficient budgets have caused our educational 
institutions to depend increasingly on industrial grants 
and fellowships. This, to an alarming degree, baa 
reduced much of university research to the status of 
handmaiden for corporate or industrial research, and 
has resulted in corporate control of many of our 
schools. 


4 . The need for a uniform and effective policy to 
achieve the fullest utilization of scientific and tech¬ 
nical manpower in wartime, 

5. The need to promote the use of government pat¬ 
ents in the interest of the public. These patents are 
to be clearly distinguished from privately owned pat¬ 
ents. They are of three types: Those derived from 
government research and development and assigned 
to a Federal Department or Bureau; those held by 
the Alien Property Custodian; those derived from 
non-governmental research financed by Federal funds. 

The use of these patents net^s to be promoted, and 
they should he administered for the public good, 

I have long realized the basic importance to the 
welfare of the country of a free science and an ex¬ 
panding technology. I have long advocated a far- 
reaching program of governmental reaearoh. The 
experience of Federal agricultural research provides 
ample precedent for such a step. I have also observed 
that all advances in the public interest are fought 
bitterly by selfish interests. Examples have been the 
establishment of our public school system, public 
ownersliip of municipal water supplies, enforcement 
of sanitation of the milk supply, range and forest con¬ 
servation, public ownership of power, and so on. 

Scientific and technical men hold in their heads and 
hands the collcetive kno'wledge of the ages. Whose 
knowledge is itt This group, more than any other, 
can help achieve these purposes: To free technology 
for its maximum use in this technological war, and 
to free technology for the greater advancement of the 
American people. 

HaEUET M. KxiXK»tE 

U. 8. Senate 

SALMON CONSERVATION 

I WISH to call attention to an article in ^‘Disousaiem” 
in the March 12,1943, issue of SotENOK, entitled **The 
Fundamentals of Salmon Conservation.” 

The article in question has absolutely nothing to do 
with salmon conservation. The author, however, has 
taken advantage of the current food shortage to try 
to show some practical use for a pet experiment. 

Just what difference could it possibly make to sal¬ 
mon conservation if . the salmon with lateral line 
nerves bilaterally sectioned should be less apt to find 
their home stream than those with their lateral line 
nerves intact” 

If the author merely wishes to discover what £aetor 
guides salmon in Uieir return to their parent stream 
we have no quarrel with him* We do wish to point 
out, however, that hia project should not masquerade 
either as a war-time food problem or even os a project 
fundamental to salmcm conservation. 

Gteon^ A. 

II. S, Pisa AHD WxiinLiri Saavioi, 
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TRANSLITERATION ONCE MORS 

Db. Dunlap makes an important point^ when he 
calls attention to one source of confusion in the 
transliteration of words from languages not written 
in the Latin alphabet. The bad habit in question 
consists in taking over transliterations bodily from 
such languages as French or German even when these 
transliterations are no longer appropriate in English. 
For example, one might thus take over the French 
transliteration of the Arabic word for mountain, 
namely, Dj^heh As Dr, Dunlap remarks, “Of course 
the B is essential in French but redundant in Englisli, 
since the English J has the sound which can be writ¬ 
ten in French only by Dj*” 

It is important to call attention, however, to one 
important exception to the rule that foreign trans- 
literati ons should not be taken over into English. It 
is a principle adopted by the United States Geo¬ 
graphic Board that when the Latin alphabet is “ha¬ 
bitually or alternatively'^ used in a “country, dominion, 
colony, protectorate, or possession’’ local official usage 
should be followed except where there is a different 
conventional Englisli fonn. Even in the latter case 
the better practise is to follow the local form. This 
makes for simplicity in international usage. It is 
confusing when Polish speakers write Waszyngton 
for Washington and on the same principle it is better 
for us to write Djibouti (French Somaliland) rather 
than Jibuti, although this involves precisely the peculi¬ 
arity of transliteration to which Dr. Dunlap objects. 

Again, Dr. Dunlap errs when he implies that a 
transliteration such as the Chinese Tao is due to slip¬ 
shod borrowing from a system of transliteration con¬ 
ventional in some other language. Tao is a spelling 
which follows the standard Wade system of translit¬ 
eration—or Romanusation as it is generally called in 
this connection. Sir Thomas Francis Wade (1818- 
18^5) was a British diplomat who spent many years 
in China and was afterwards professor of Chinese at 
Cambridge. His system of Romanination is followed 
by the vast majority of American and English Sinolo¬ 
gists, and attempts to alter it are looked on with dis¬ 
favor. There is good reason for this; for Tao is not 
“sounded Dow" as Dr. Dunlap says. The initial 
consonant is a devoioed d, therefore approximately 
half way between oar English d and t except that it 
is nnaspirated. The diphthong actually glides from 
a variety of «HMund to a variety of orsound. To write 
Dow instead of Tao would not be an unquestionable 
bnprovement 

The moral of all this is simple. For every language 
written with a non^Ronum alphabet there exists a 
system transHteratioii which is accepted as more or 
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less standard by sf^ecialistB in the held, such as the 
Wade system for Chinese or the Hepburn system for 
Japanese. In addition, geographical names have spe¬ 
cial principles governing their use. The careful writer 
will take the trouble to familiarize himself with these 
systems or else consult experts to learn the correct 
usage in a particular case. A respect for scientifle 
accuracy demands this if confusion is to be avoided. 

Paul. Hanly Furfet 

The Catholic UNiMcasiTy of America 

SUGGESTED CHANGE IN DESIGNATION OF 
“RENIN-ACTIVATOR” (HYPKRTEN- 
8INOGEN) TO RENIN-SUBSTRATE 
(a, GLOBULIN) 

Leloir, Munoz, Taquini, Braun-Menendez and Fas- 
ciolo' have suggested that the term “renin-activator” 
should be dropped. In discoiding it, we believe that 
the considerations which have infliicnced our using 
and retaining the word should be presented as well as 
those which now prompt us to propose a new term 
for the same entity. 

When Kohlstacdt, Helrner and Page^ found that 
renin was not a vasoconstrictor (or pressor) substance 
except in the presence of another protein present in 
blood, they identified this other protein as “renin- 
activator” for the simple reason that in its absence 
renin was not active. Without any further implica¬ 
tion, this observation led to discovery of the x>r<iSsor 
substance called “angiotonin” by the North American 
investigators, Page and Helrner,^ and “hypertensine” 
by the workers of South America, Braun-Menendez, 
Fasciolo, Leloir and Muiioz.* In the course of studies 
on the fonnation of angiotonin (hypertensine) from 
the mixture of renin and “renin-activator,” evidence 
WHS obtained both in this country® and in South 
America® which indicated that the interaction was 
enzymatio and that the so-called “activator” was in 
fact the substrate. The Argentine group then pro¬ 
posed the use of the terms “hypertensinogen” or 
“hypertensine i)rccursor” for the substance until that 
time known as “renin-activator.” These terms they 
developed from the fact that the substance in question 
gives rise to the jiressor substance “hypertensine.” 
However, as has been pointed out editorially in the 

'L. F, Leloir, J. M. Mufioz, A. C. Taquini, E. Braun- 
Menendez add F. B. Faaciolo, Bev. Argent. Caretioh. 9: 
269 , 1942 . 

* E. G. Kohlstaedt, O, M. Holmer and I. H. Page, Proc. 
800. Sap, Biol Med,, 39: 214, 1936. 

*1. H. Page and O. M. Holmer, Proo. Cent, 8oc. Clin, 
Pm,, 12* 17, 1939. 

« B, BraUH-Menendez, J. C. Fasciolo, L. F, Leloir and 
J- M. Mttioz, Eev, 8oe, Argent Biot, 16, 420, 1939. 

® L H. Page and O. M. Helmer, Jour, Sxp, Med,, 71: 
29, 1#40. 

e B. Braun-Menendez, L, F. Leloir, J. M, Mudoz and 
J. €. Fasriolo, Bev, Asoc, hioqkUm, Argent, 5: 17,1940, 
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Journal of the American Medical Association,’ the 
term **hypertensine” does not follow North American 
practice in that its selection evidently is intended to 
imply its causal relationship to hypertension, a rela¬ 
tionship which has not been completely established. 
Further, the term **urohypertensine^' has been used to 
denote a presHor substance in urine whicli in all prob¬ 
ability had nothing to do with hypertension. 

Meanwhile, we had retained the non-committal term 
“renin-activator” and used it without particular ref¬ 
erence to its enzymatic role, since it was desired to 
avoid solidifying concepts and terminology in ad¬ 
vance of full and complete evidence of the nature and 
function of this substance. Plentl and Page® have 
now by kinetic analysis established beyond a doubt 
the enzymatic nature of the interaction of renin with 
a protein substrate, the so-called “renin-activator,” 
and Plentl, Page and Davis® have gone on to show 
that this substiiDce is identical with or moves with 
the same electrophoretic mobility as cta-globulin. Even 
with this background of evidence, the otherwise attrac¬ 


tive term “hypertensinogen” should not be adopted 
since, as noted above, the term “hypertensine” is un¬ 
satisfactory. Further, the suffix “-ogen” in en^grme 
chemistry usually refers to a mother substance which, 
by a molecular rearrangenmnl, gives rise to another 
substance, often itself an enzyme, pepsinogen, 
trypsinogen, etc. 

Since it now seems desirable to discard the term 
“renin-activator” and since the evidence is at hand to 
substantiate the implications of the terminology, we 
suggest that the purely descriptive word “renin-sub¬ 
strate” be applied to this substance and that, when it 
is considered useful to indicate its presence in, or 
identity with, the protein fraction u.^-globulin, this 
be added as postscript and the terra written “renin- 
substrate (ttg-globulin).” 

I. H. Pagk 
0. M. IIblmer 
A, A, Plektl 
K. G. Kohlstaedt 
A. C. COROORAJ^ 


SCIENTIFIC BOOKS 


THREE MATHEMATICAL TEXT-BOOKS 

Aircraft Mathematics, By S. A. Walling and J, C. 
Hill. 189 pp. Cambridge: The University Press; 
New York: The Macmillan Company. 1942. $1.26. 
Principles of College Algebra^ By M. S. Kkebelmah 
and T. Y. Thomas, x ^ 380 pp. New York; Pren¬ 
tice-Hall, Inc. 1942. $2.50. 

Differential Equations. By R. P. Aonbw. vii + 341 
pp. New York; MeGb'aw-Hill Book Company, Inc. 
1942, $3.00. 

These three books deal with essentially distinet 
domains of mathematical instruction, both as to the 
material included and the degree of mathematical 
knowledge presupposed. They have one important 
point in common, however. They aim at a genuine 
comprehension of the material covered rather than a 
mere training in the formal use of it. Having been 
written by highly competent teachers of mathematics, 
with a secure mastery of their subject, they are well 
adapted to the realization of this aim. 

The first book covers material within J;he range of 
any properly trained first-year high-school student. 
In fact, since about a third of the book is devoted to 
arithmetic, some of the material should be review 
work for such a student. The other subjects treated 

7 Editorial, Jour. Am. Med. Asn., 120: 923-924, Novem¬ 
ber 21, 1942. 

*A. A. Plentl and I. H, Pago, Jour. Biol. Chem., 147; 
186, 1948. 

» A. A. Plentl, I. H. Page and W, Davis, Jour. Biol. 
Chem., 147: 143, 1943. 


may be classified as algebra, geometry and trigo¬ 
nometry, with numerical trigonometry and the use of 
logarithms in computation marking the upper limit 
of advancement. The book is frankly intended for the 
present emergency and selects such elements of mathe¬ 
matical theory and application as are essential for 
those entering on training for the Air Corps. How¬ 
ever, the material is well integrated and arranged in 
order of logical development. The problems are well 
selected and pertinent to the aim of the book. Alto¬ 
gether, the authors have done an excellent job. 

The second book is primarily suitable for a fresh¬ 
man or sophomore in college, though much of it would 
be valuable for a junior or senior student who had not 
previously received a good training in algebra. In 
view of the recent tendency to cut short the mathe¬ 
matical instruction in high school, and in college to 
get on as rapidly as possible to the elements of the 
calculus, there has been a neglect of the domain known 
generally as college algebra. On account of the im¬ 
portance of algebraic theory in many of the recent 
developments of theoretical physics, such a lacuna 
in mathematical training has become increasingly dis¬ 
advantageous. The inclusion of a course dealing with 
the material of the book under review is thus seen as 
highly desirable in a proper scheme of inathematioal 
education. 

Professors Knebelman and Thomas have included all 
the classical topics of college algebra in their book 
and have given an unusually careful discussion of 
these. Other topics, not so generally treated^ sudi id 
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matrices and linear dependence, are also included. On 
the whole, the book is thoroughly modern and peda- 
gogically excellent. It is a valuable addition to avail¬ 
able books in the deld. 

The third book falls in a somewhat more advanced 
field, being suitable for a junior or senior in college 
or a first-year graduate student who has had no syste¬ 
matic training in differential equations. A special 
effort has been made by the author to avoid mere 
formalism and to see that the student gets at the 
heart of the matter. This effort will undoubtedly be 
amply justified in the way of increased understanding 
on the part of students who make use of the book. 
The fundamental notions and theorems of analysis 
that have special significance in discussing the solu¬ 
tions of differential equations, such as the Riemann 
definition of the integral, the varied behavior of func¬ 
tions as to continuity and existence of derivatives, the 
widening of a class of functions by considering in¬ 
definite integrals of such functions, are introduced 
early in the book and effectively used thereafter. The 
choice of problems is excellent, and many of them 
furnish a good introduction to important applications 
of the theory. 

A valuable feature of the book is the excellent dis¬ 
cussion of Picard’s method of successive approxima¬ 
tions, both as a method of solving equations and os 
a means for proving existence theorems. This discus¬ 
sion includes the treatment of equations of higher 
order and of systems of equations. It rounds out in 
excellent fashion the theoretical side of the work. 

From every point of view Professor Agnew’s book 
is a noteworthy addition to available texts for an 
introductory course in differential equations. Its ap¬ 
pearance will be welcomed by those who have occa¬ 
sion to conduct such a course and by students who 
need to pursue the subject on their own initiative. 

Charlbb N. Moors 

University or Cincinnati 

BIOCHEMISTRY AND MORPHOGENESIS 

Biochemistry and Morphogenesis. By Joseph Need¬ 
ham. 785 pages. Cambridge: At The University 

Press. New York: The Macmillan Company. 1942, 

Although this book is not a continuation of Dr. 
Needham’s classical work in three volumes on ^^Cheni- 
ioal Embryology,” published in 1931, it is a timely 
and worthy successor, still concerned with the relation 
between morphology and chemistry. There are many 
references back to the earlier work in lieu of repeti¬ 
tion, and the present book includes within its treatment 
most of the advances in the field of chemical embryol¬ 
ogy that have occurred since 1931. It thus serves as 
a aeqnel to bring that subject up to date. It does 
mm than this, however. The present book goes well 


beyond a descriptive account of the biochemistry of 
the developing embryo; it goes about as far as the 
present state of knowledge permits in attempting to 
analyze the causal aspects of morphogenesis by ex¬ 
plaining the unknown in terms of the known or better 
known, including specific substances when possible. 
In effect, an integration of chemical embryology and 
experimental embryology is attempted, which means 
a meeting on common ground of biochemistry and 
morphology. 

Since the beginning of the present century, and 
even earlier, it has been shown repeatedly by ampu¬ 
tation, transplantation and other types of experi¬ 
ments on many kinds of embryos (and regenerating 
adults) that the developmental fate of a part of the 
egg or embryo may be profoundly affected by its 
physical proxiiViity and relation to other parts. This 
dependence in differentiation has in many instances 
been taken to imply the existence of morphogenetic 
hormones. Morphogenetic hormones have indeed also 
been found in plants, in which they have in certain 
cases been more quickly and more readily identified 
than in animals. The influence of one part of an 
animal embryo on another is strikingly shown in the 
“inducing” or “organizer” action of the cells of the 
dorsal Hp of the vertebrate blastopore, which impose 
the main primary pattern of differentiation of the 
embryo upon neighboring cells with which they come 
in contact. In 1931 Spemaun demonstrated that de¬ 
stroying the living integrity of such cells by crushing 
had little or no effect upon their inducing activity, 
and Holtfreter and others soon found that the induc¬ 
ing activity survived boiling, which destroys enzymes. 
These far-reaching experiments banished the last rem¬ 
nants of any basis for the mysticism still occasionally 
associated with the inductor agencies and stimulated 
intensive attempts both to isolate inductor substances, 
in which Dr. Needham himself took the lead, and to 
further understand their action. Substances of 
known composition were found that possess inducing 
activity, although it is not yet certain whether they 
are the same agents that act naturally or whether 
they stimulate or release the natural agents. 

The second and longest part of the book is devoted 
to a oomprehensive and penetrating consideration of 
morphogenetic stimuli and their actions. There is 
clear recognition of the great role of the reacting sys¬ 
tems that respond to the stimuli in ways not yet 
clearly understood. The account shows that great 
advances have been made and that many more are 
yet to be expected. It also reveals the great intricacy 
and complexity of the processes of development that 
have for so long intrigued, baffled and fascinated the 
mind of man. 

In Past 1 the morphogenetic substratum is eonsid- 
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ered from the point of view of the ehemical raw 
materials available for development. The lucid ac¬ 
count of nutritional and other problems that eggs and 
embryos have solved in adapting to the limitations 
of their environment is a most interesting and valu¬ 
able contribution to the study of evolution and nature! 
history. Part 3 is devoted to the morphogenetic 
mechanisms, including the special metabolisms of em¬ 
bryonic life with its sequence of energy sources, etc-i 
and also such general questions as dissociability, 
growth, polarity, etc. In considering growth, atten¬ 
tion is focused on the relative proportions of con¬ 
stituent materials at different stages in the develop¬ 
ment of the individual and in widely different species. 

The treatment is broad and inclusive throughout. 
While the book is primarily concerned with recent 
facts and concepts, these arc constantly projected in 
perspective against historical and philosophical back¬ 
ground. A spirit of optimistic mechanism pervades 
the treatment, and an old subject is admirably treated 
in the Jiglit of current knowledge under the pic¬ 
turesquely modern heading, **The Liquidation of the 
Entelechy.” The concept of levels of organization 
is stressed, and finally a parallel is drawn between or¬ 
ganic and social development. 

Cancer and teratomatous tumors are considered in 
relation to the organizer phenomena. Striking chem¬ 
ical similarities and overlapping functions arc noted 
anumg certain substances acting as sex hormones, 
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carcinogens and primary organisers (evocators). 
Cancer appears to involve the problem of anomalous 
differentiation or lack of differentiation, and'thns to 
be related to phenomena studied in experimental and 
chemical embryology. Students of cancer will wish 
to familiari^ themselves with Dr. Needham’s account 
and point of view. 

The book is abundantly and well illustrated, and a 
convenient system of numbering the sections or sub¬ 
jects is employed. Tbe quality of the paper, as in 
most recent books, is not up to pre-war standards. 
An interesting side-light on the creation of books in 
England under conditions of war was shown this win¬ 
ter at the Yale University Library when copies of the 
various steps in the preparation of this book, the 
manuscript, galley, page proof, microfilm of the cor¬ 
rected page proof, etc., were put on display. These 
copies had all been sent as they came into being to 
Dr, Ross G. Harrison as insurance against destruction 
of the originals. 

Throughout, attention is called to probable future 
trends in research and to needed experiments yet 
undone. The bibliography is the most complete and 
extensive in existence since “Chemical Embryology” 
and includes references to recent reviews. This book 
represents a great accumulation of facts and a mas¬ 
terly synthesis of knowledge. It will be indispensable 
to the investigator and teacher alike. 

DOTOtiAS Whitakee 


SPECIAL ARTICLES 


THIOURACIL IN THE TREATMENT OF 
THYROTOXICOSIS! 

Recent interest in the possible medical treatment 
of patients with thyrotoxicosis has been stimulated by 
the observations that certain sulfonamides, as well as 
thiourea^* * and its derivatives, induce a hypometa- 
bolic state when fed to rats for several weeks. The 
evidence that has been accumulated suggests that the 
lowering of tlie metabidic rate results from* a decrease 
in the production of the thyroid hormone, which is 
presumably due to the action of these drugs on the 
thyroid gland. The latter becomes enlarged and hy¬ 
perplastic, but its content of colloid is greatly de¬ 
pleted. The changes in the thyroid do not occur if 
the animal is fed desiccated thyroid or if a hypophy- 

1 From the Thorndike Memorial Laboratory, Rocond 
and Fourth Medical Bcrvices (Harvard), Boston City 
Ho8i)ital, and the Department of Medicine, Harvard 
Medical School, Boston. 

2 Julia B. Mackenzie, C. G. Mackenzie and E. V. 
McCollum, SorENCB, 84: 618, 1941. 

2 C, G. Mackenzie and J. B, Mackenzie, EndocrinoloaVt 

32: 186, 1643. 

B. Astwood, tT. Sullivan, Adele Biasell and B. 
Tyskmitz, Bndooriaolo^y, 32t 210, 1943. 


sectomy is first performed. The above drugs do not 
interfere with the elevation of the metabolic rate in¬ 
duced by thyroxin or desiccated thyroid. The pitui¬ 
tary gland responds with the same type of hyperplasia 
as follows thyroidectomy. 

Astwood® found that of a large group of sulfona¬ 
mides and thioqrea derivatives whidi he tested, thio- 
uraeil was the most effective in inhibiting the produc¬ 
tion of thyroid hormone. He used tbiouraeil in the 
treatment of three patients with thyrotozieosis and in 
each ease the metabolic rate retumod to normal and 
the symptoms were relieved. However, when the drag 
was discontinued after one or two months, the mani¬ 
festations of the disease reappeared. The course of 
one patient was oomplicated by the development of 
agranulocytosis. 

During the last few months, we have need thioumd!* 
in the treatment of nine patienie with thyrotoxioosis. 
This substance is a thiourea deritative with the fol¬ 
lowing formula: 

sE. B. Astwood, Jmr- Am. Med. Am^ 70, 154ji 
' e Thiburacil was snpplied throng the ojwtciy ■ 
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It in a white cryataltine powder which is readily bo1u> 
ble in sodium hydroxide, slightly soluble in water (1: 
2000) and insoluble in ether, ethyl alcohol and adds. 
It is a relatively stable compound, either as a solu¬ 
tion or as a powder. It has no odor, but has a bitter 
taste. 

Seven of the subjects were kept in the hospital for a 
few weeks and tlie other two were seen as out-patients 
at seven-day intervals. In most cases basal metabolic 
rates were determined about every seven days. A 
careful watch was maintained for any complications, 
the blood and urine being examined frequently- The 
unit dosage of thiouracU was 0.2 gram. Daring the 
first three weeks of treatment the total daily dosage 
was 1.0 or 1.2 grams spread out during the twenty- 
four hours; but during the second three-week period 
this was gradually reduced to about 0.2 or 0.4 gram 
daily. The daily excretion of thiouracil in the urine 
was followed in most cases and its concentration in 
the blood was determined. 

All the patients had typical clinical manifestations 
of thyrotoxicosis. The duration of the illness ranged 
from six months to two years, except for one patient 
in whom it probably had existed for twenty-two years. 
In most cases, the thyroid gland was 2 or 3 times 
normal size. The early changes of malignant exoph- 
tlialmos were observed in one patient. The initial 
basal metabolic rates ranged from plus 88 to plus 36 
with an average of plus 63 (Fig. 1). In each case the 
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with tfaiourBeil. The severe oases improved as rapidly, 

or even more rapidly, than the milder cases. 

In the four patients in which studies of the protein- 
bound iodine of the plasma wore conducted there was 
found a decrease to a normal or subnormal level 
within about four weeks after beginning treatment. 

In three patients the thyroid gland became slightly 
larger during the first two weeks of treatment but 
subsequently decreased to about the pre-treatment 
size. In the other six patients the gland progressively 
decreased in size and returned to normal in two 
cases. The patient with the early changes of malig¬ 
nant exophthalmos experienced an increase in the 
oculopathy during the course of treatment with thio¬ 
uracil. However, when desiccated thyroid was ad¬ 
ministered with the thiouracil the eyes showed defi¬ 
nite improvement and the thyroid gland became 
smaller. 

No aerious complications were encountered in any 
ease. Two patients developed slight transient swell¬ 
ing of the legs associated with a slight increase in the 
scrum cliloride and a decrease in the carbon dioxide 
combining power of the blood. No abnormalities in 
Iho serum proteins, non-protein nitrogen of the blood, 
plienolsulphouephthalein in the urine, nor in the 
routine urine examinations were found. 

In 2 patients with untreated myxedema, we found 
that thiouracil did not inhibit the usual rise in the 
metabolic rate induced by the administration of 1.6 
grains, daily, of desiccated thyroid. The foregoing 
observations indicate that thiouracil does not interfere 
with the effects of thyroxin when it is administered 
in a preformed state, but rather inhibits the formation 
of the thyroid hormone. 

The optimum dosage of thiouracil has not yet been 
determined. In an effort to throw light on this point 
we have studied the rate of absorption of the drug 
from the gastro-iutcHtinal tract, its distribution 
throughout the body and its rate of excretion. The 
method employed for the estimation of thiouracil is 
that of Williams, Kay and Jandorf.^ The absorption 
of the drug from the gastro-intestinal tract was found 
to be very rapid. For example, following the inges¬ 
tion of 0.2 gram of thiouracil the maximal blood level 
of the drug wag obtained fifteen .minutes later. When 
it is given in doses of 0.2 gram at four-hour intervals, 
about twenty-four hours are required to reach a con¬ 
stant blood level and a constant rate of excretion of 
the Anig in the urine. When this dosage is main¬ 
tained tor several days, the blood level is maintained 
at al^ut 3 mgms per 100 oc and about 300 mgms per 
day ate excreted in the urine. Most of the drug in 
the bk%od is in the cells, the white cells containing a 

G. A, Kay and B. J. Jandorf. To 


SCIENCE 




158 


SCIENCE 


VOL. 98, No. 8637 


greater conoontration, but a smaller total amouat than 
the red cells. Studies are now being conducted to 
determine the optimum concentration of thiouracil in 
the thyroid and the time required to attain this level. 

The present report is a preliminary one dealing 
with the early response of thyrotoxic patients to treat¬ 
ment with thiouracil. The assessment of the full value 
of this drug must await prolonged and extensive 
studies, including careful observatioiia for signs of 
toxicity. 

Kohebt H. WiLLuwa 
Gbosvknob W. Bishell 

EFFECT OF VARIOUS CHEMICAL AGENTS 
AFFECTING PERMEABILITY OF THE 
MUCOSA ON THE FORMATION 
OF ULCERS 

Schiffbin’ produced ulcers in the cat by running 
a 3 per cent, solution of pepsin in 0.1 N hydrochloric 
acid through a segment of the jejunum, but was un¬ 
able to bring about ulceration when the acid alone 
was used. lie emphasized Uic important role of 
pepsin in the form at ion of ulcers and was rible to 
prevent the lesions by protecting the mucosa with 
colloidal aluminim hydroxide and aluminirn phos¬ 
phate. 

The purpose of the investigation reported here was 
to study the influence of certain substances known to 
have niarked effects in lowering surfaeje tension or 
in otlierwise increasing permeability of the mucosa 
to insulin, on the incidence and extent of the ulcera¬ 
tions initiated by pepsin and HCl. Chemically pure 
pepsin and insulin have similar molecular weights 
(unit weights by the ultra-centrifuge). 

The method used in these studies was as follows. 
An incision was made in a dog under dial-urethane 
anesthesia, and the jejunum was brought to the sur¬ 
face of the abdomen. Three or 4 segments about 3 
inches long, chosen in such a manner as to insure a 
good blood supply to each loop, were cannulated and 
reinserted into the abdomen, which was then closed. 
Solutions, preheated to 37° C., were allowed to flow 
by gravity through the loops at the rate of 3 cc per 
minute for 12 hours, or until a perforation occurred 
in (me of the loops. The loops were then removed, 
split along the mesenteric line and examined grossly 
and microscopically. Thirty-two dogs were used. 
The particular loops used were not examined for 
spontaneous ulcers before perfusion, because to do 
BO would require sacrifice of them before the experi¬ 
ment. However, in a large number of normal dogs 
used in this and other investigations^ the spontaneous 
occurrence of a discrete ulcer has never been seen. 

1M. J. Schlffrin, Proo. floe. Sitp* Bid. and Med.. 45: 
692, 1940. 


The concentrations of the substances used were: 
0.1 N hydrochloric acid, 2 per cent, powdered U.S.P. 
Merck pepsin, 0.03 per cent, calgon (sodium hexa- 
metaphosphate), 0.1 per cent, hpjcylresorcinol, 0.05 
per cent, pinacol (tetramothyl glycol), and 1 cc of 
methyl salicylate per liter of solution. 

Results 

Table 1 gives the number of times a given solution 
was tried, the number of times ulcers were formed, 
and the percentage of this occurrence with tlie various 
solutions. Also included are the pH's of the solu¬ 
tions. 

TABLE 1 

OccuKRENCB OF imcsns IN PKRrcsBD lK>ora 


Solution 


w 


Q. 


aS. 



2 per cent, ptiimin In din- 
tilled water. 

.3.80 

3 

0 

0 

O.IN HCl . 

0.90 

4 

0 

0 

O.IN HCl and 0.1 iwr 
cent liexylresordnul. 

1.05 

3 

0 

0 

O.IN HCl and 0.1 
cent, methyl snUcylate 
O.IN Ha and 0.03 per 
cent, calgon. 

1.00 

3 

0 

0 

1.15 

6 

1 

16.0 

O.IN HCl and 0.05 jwr 

cent, pinacol. 

O.IN Ha and 2 per cent. 

pepain... 

O.iN Ha and 2 per cent. 

1.00 

3 

1 

33.3 

1.10 

22 

6 

27.3 

pepeln and 0.1 per 
cent, methyl sallcylato 

1.00 

8 

4 

60.0 

O.IN Iia and 2 per cent, 
pepsin and 0.3 per 
cent, hexylreeorclnol. 

1.10 

13 

7 

63.0 

O.IN Hri and 2 per cent, 
pepaln and 0.03 por 
wilt. calKoii. 

1.10 

13 

9 

60.2 

O.IN na and 2 per cent, 
pepstin and O.on per 
cent pinacol. 

1.10 

7 

5 

71.4 


In the loops through whitfli pepsin alone was run 
the tissue appeared to be perfectly normal. When 
hydrochloric acid was run alone, the villi were some¬ 
times partly destroyed. Hydrochloric acid with pep¬ 
sin usually caused the villi to be destroyed with tlie 
frequent appearance of small ulcers. Hydrochloric 
acid with hexylresoreinol, calgon, pinncol or methyl 
salicylate usually produced some destruction of the 
villi. When calgon, pinacol, hexylresoreinol or methyl 
salicylate were introduced with both hydrochloric acid 
and pepsin, the submucosa was completely destroyed, 
usually showing black areas, as well as a high per¬ 
centage of ulcers. On numerous occasions as many 
as 10 to 15 ulcers would appear in one loop when 
either of these compounds was used with HCl and 
pepsin. This was never the case when they were not 
tised. 

.'4 . 

> S. L. Driver ead J. B. Murlla. Am. US: 

SBl, U41. 
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Discussion 

For a long time it has been a mystery to physiolo¬ 
gists why digestive juices of the stomach ordinarily 
do not digest the tissue which goes to form the alimen¬ 
tary canal while ingested tissue is readily digested. 
Driver and Murliu^ showed that certain substances 
can increase the penetrability of intestinal mucosa by 
a protein molecule, insulin, as judged by its effect on 
blood sugar. Of these compounds, all that have been 
tried, namely, calgon, hexylresorcinol, pinacol and 
methyl salicylate, brought about a tremendous in¬ 
crease in the number and severity of ulcers. 

Calgon is a compound noted for its ability to tic 
up calcium ions.® Since this ion has been reported to 
inhibit absorption* ® and since calgon was found to 
promote the absorption of insulin,* it seemed reason¬ 
able to expect an increased penetrability by pepsin 
with a consequent incidence of ulcers when calcium 
was rendered non-ionic and therefore non-absorbable 
in the intestine. Calcium combines with lipids and 
proteins to produce a burdening and i)rotcctive effect 
on the mucosa. It is not inconceivable that the bene¬ 
ficial effects of milk in the treatment of ulcers may be 
attributed in part to its calcium content, and it would 


seem that fortification of milk with a calcium salt is 
indicated. 

Hexylresorcinol is a powerful surface tension low¬ 
ering agent and produces structural changes in the 
membranes of the mucosa which modify permeabil¬ 
ity.*'® Methyl salicylate exerts a special irritating 
influence on mucous membranes which increases 
permeation of protein molecules. Pinacol has little 
irritating effect and does not lower surface tension 
appreciably. This compound probably changes the 
penetrability of the mucosa by proteins by its par¬ 
ticular molecular configuration, the hydrophobic and 
hydrophilic groups acting as a lock and key mecha¬ 
nism. The formation of ulcers in those experiments 
was not due to a difference in pH of the solutions. 
We eoneiude that substances which increase the per¬ 
meability of intestinal mucosa by a lowering of sur¬ 
face tension or other means facilitate the formation 
of ulcers. 

R. L. Driver 

G. S. DoziElft 

H. C. Denham 

Department op Anatomy and Physiology, 
University op Kentucky 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


ON THE STAINING OF YEAST SPORES 

Althouoh it may be unnecessary to resort to stain¬ 
ing procedures to demonstrate spores in some cultures 
of yeasts, frequently such stains are desirable for 
proof of the presence of spores or the proper de¬ 
lineation of tJiese. As no one method of staining is 
used universally, each investigator uses the method 
of his choi<^., and this often is one of the methods 
used for bacterial spores. Thus, Henrici,^ in a com¬ 
prehensive review of the cytology and taxonomy of 
the yeasts, recommends the familiar technique of 
Moeller. This consists of primary staining with 
steaming carbol fuchsin, and, after proper destain- 
ing, counterstaining with Loeffleris methylene blue. 

The above method, as used by the author, often 
gives slides with considerable precipitate, and fre¬ 
quently oolor differentiation between spore and vege¬ 
tative cell is not clear. It seemed possible that the 
malachite green technique of Schaeffer and Fulton* 
might be more satisfactory since one step, the destain- 
ing procedure, is unnecessary. In this technique 
washing with water is sufficient to remove the primary 
stain from the vegetative cell. Only a few trials were 

^B. H. GUznoro, Ind. oad Mng, Chem., 29; 584, 1937. 

* B. Gellhorii and A. Skupa, Am, Jour, Phys., 106: 318, 
1938. 

■ H. Drawert, B«r. DeuUeh, Bot, Gsa, 55: 380, 1037. 

lA. T. Henriol, Baot, Bw., 5i 97-179, 1941. 

« A. B. Behaefler and M. Fulton, Soixkob, 77 : 194, 1933. 


needed to verify this assumption. Exceptionally clear 
differentiation was the usual result. Review of the 
literature revealed that Shim well® had tried the tech¬ 
nique with yeasts, although he modified the procedure 
by using alcohol as a destaining agent. Our results 
have not indicated the need for this. 

The use of 5 per cent, malachite green as suggested 
by Schaeffer and Fulton for bacterial spores i)roves 
somewhat expensive if large numbers of slides arc to 
be stained, as for example, in student laboratory ex¬ 
ercises. It is possible to lower the concentration of 
the dye, and thus reduce the cost of the stain. This 
and other modifications have produced a staining tech¬ 
nique with which we have had uniformly good results 
with spores of various yea.sts. The brilliant contrast 
between the color of the spores and vegetative cells 
permits rapid identification, and is so striking that 
the novice experiences no difficulty in interpretation. 
In this laboratory, it has been much more successful 
than the technique of Gray* which employs a n»ixture 
of malachite green and basic fuchsin. 

A number of modifications of the details of the 
Schaeffer and Fulton formula and procedure have 
been tested and the formula given below seems to be 

O R. Hdber, M. Anderah, J, Hfiber and B. Kebel, Jour, 
CeU. Comp, Phyniol, 18: 196, 1930. 

® J. L. Shimwell, Jour, Inat, Brewingt 44: 474, 1938. 

*P. iEt. H. Gray, Con, JOur, Beaeareh, 19: 96-98, 1941. 
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optimuiti. Considerable variation in the application 
of the solutions is possible^ and may be necessary with 
individual cultures, but it is believed that the method 
suggested will fail only in rare instances. 

The solutions needed are as follows: (1) 1 per cent, 
malaelute green dissolved, without heating, in 1 pet 
cent, phenol, and (2) 0.5 per cent, aqueous safranin. 
The technique suggested fox yeast spores is as fol¬ 
lows: prepare smear on dean slide, air dry and fix 
lightly with heat of a Bunsen flame. Cover entii*^ 
slide with malachite green solution and steam (do not 
boil) with a low Bunsen flame for two minutes. Wash 
in a gentle stream of tap water for one minute. Coun¬ 
terstain for 30 seconds with aqueous safranin. Yeast 
spores, upon examination, appear green, while the 
asei are a deep pink. With this method, leas sntisfao- 
toiy results are obtained with bacterial spores, but 
further studies are in-progress with referente to this 
question. 

L. S. McClum 

Indiana XJnivebsity 

ENZYMATIC CLEANING OP BERKEPELD 
CANDLES USED IN THE FILTRATION 
OF HUMAN BLOOD PLASMA 

In instances vrherc filtration was desired in the 
treatment of plasma it was observed that the pores 
of new filter candles would clog after slight use and 
would rarely recover their initial filtering capacities 
after cleaning and sterilization. Even though pre¬ 
liminary filtration processes were employed the filter¬ 
ing capacities of the candles continued to be impaired. 

The filtration was accompiiahed by pressure in a 
stainless-steel pressure-chamber having a 10-liter 
capacity employing 8'' x 2" Berkefeid candles. New 
Berkefeld candles would filter about 6 liters of 
plasma before clogging. And new Berkefeld 
candles would clog after li to 2 liters of plasma 
passed through them. 

The can<Hea were treated by the follomng methods : 

(A) 1. Backwashing witli saline (0,85 per cent) 
followed by a thorough scrubbing with a moderately 
soft brush. 2. Further backwashing with tap water 
while gently brushing the candle. 3. Boiling the 
candle in 2 per cent, washing soda for 30 minutes. 
4. Boiling in tap water 30 minutes, changing water 
several times. 5. Cooling and brushing gently under 
tap water. 6. Backwashing with water. 7. Drying 
by suction for 10 minutes followed by exposure in * 
100° C oven. 8. Sterilization in dry wall oven qf 
autoclave. 

(B) 1. Backwashing with oaline (0.85 per cent.) 
followed by a thorough acrubbuig with a moderately 
soft brush. 2. Further backwashing with tap water. 
3. Boiling i hour in 1 per cent, sodium bicarbonate, 


4* Boiling in two changes of distilled water. 5. OooK 
ing and brushing gently under tap water. 6. Drying 
by suction for 10 minutes followed by exposure in a 
100® C oven. 7. Sterilization in dry wall oven or 
autoelave. 

After processing the Berkefeld candles by either 
of the above methods the candles would only 

filter about 1 liter and the candles about i liter 

before clogging, 

To meet the existing problem the following tech¬ 
nique of pepsin digestion was employed in the clean¬ 
ing of the filter candles and has proven itself to be 
very satisfactory: CundJes were backwashed with 
saline, followed by a tliorougb scrubbing with a mod¬ 
erately soft brush while flushing with tap water. The 
renmining water was blown out by compressed air 
and the candles submerged in a porcelain container^ 
in which 0.5 per cent, pepsin (IT.S.P. XI) had been 
dissolved in aqueous 1 per cent, hydrochloric acid 
(C.P.). The (iandles covered by the acidulated pepsin 
solution were incubated overnight at 37® C, thor¬ 
oughly brtekwashed with water while being scrubbed 
with a moderately soft brush, the water blown out 
by compressed air, wrapped in heavy paper and ster¬ 
ilized in a dry wall oven or autoclave. 

The and Berkefeld candles thus treated 
were capable of efficiently filtering 8 to 10 liters of 
human plasma using the positive pressure apparatus, 
The rate of flow of the “V** candle (one liter every 
10 minutes) was approximately twice that of the 
“W” candle (one liter every 20 minutes). 

SUMMAEY , 

Berkefeld candles clogged by human Mood plasma 
were cleared by enzymatic action. CaKiii^es incubated 
in acidulated aqu<H>us pepsin imiution, thoroughly 
rinsed in water, dried and sterilized were capable of 
efficiently Altering 8 to 10 liters of human blood 
plasma. 

Bkhnaiid Witlin 

Boaed or HxaltBi 
TEBBITOttY or HAWAU 

1 Vegetable pan from electric refrigerator was em¬ 
ployed. 
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RESEARCH AND THERAPEUTICS^ 

By Or. AUSTIN B. SMITH 

BEOREl’ARY, COUNCIL ON PHARMACY AND CHEMISTRY, AMERICAN MEDICAL ABSOOIATION 


During the year 1042 nearly one tenth of the entire 
population became a hospital bed patient. One per¬ 
son entered a hospital in the United States as a patient 
every two and a half seconds. Surgical operations 
were performed at a rate of one to each 6.6 seconds 
and the hospital birth rate exceeded three live babies 
to the minute. 

This represents only a part of the total Ulness in 
this country and is, of course, only a fraction of the 
Ulness prevalent throughout the world. By the time 
the war is over such figures when compared to world¬ 
wide statistics will be infinitesimal. At the recent 
National Conference on Planning for War and Post¬ 
war Medical Services a number of papers were pre¬ 
sented to show post-war medical needs. Obviously the 
papers could not be specific in details as exact esti- 

^ Bead before the 1943 Annual Convention of the Amer- 
kan Brag Manofaeturers Associatiem, Chicago, May 8, 


mates for post-war needs are impossible to determine 
at this time, but they did give an indication of the 
future enormous requirements rfrom the drug manu-^ 
faoturera. Will the demands be met entirely by cur¬ 
rent drugs or will there be available a host of new 
agentsf With American medicine encountering dis¬ 
eases alien to these shores through participation in 
world-wide health problems and the return of infected 
troops, new and more effective agents will have to be 
provided. 

At present the drug-manufacturing industry is 
faced with many problems—^two major ones are in¬ 
creasing reductions of certain basic materials and in- 
creaaibg demands for Lend-Lease, armed forces and 
civilian use. The probable needs in the early post-war 
period stagger the imagination. As each mmiufao- 
turer will have to give careful thought to the optimal 
use oC bis supplies, there is icSorded a good opportn- 




















)pity io discard old, outmoded and oomporatively xv6^ 
lose agents. Here is an excuse to bite a hand that 
olfera food with no disastrous results. If these dele> 
tiona are offset by the introduction of new and truly 
effective agents there will be nothing lost but much 
gained. Undoubtedly successful survival and ex¬ 
panded competition after the war will depend largely 
on the establishment and output of research depart¬ 
ments. Kceently wc were told of a basic list of drugs 
which will be needed in occupied countries as they are 
liberatedf that the pooled resources of the world will 
be taxed to the utmost and that the medical profession 
and medical resources of this country will be called 
upon increasingly to meet the needs of the world for 
medical care and medical services. If our own physi¬ 
cians, scientists and educators are sent elsewhere in 
the world to administer to the ill and to organize 
health and educational programs, American drugs will 
be in demand not only because of availability but also 
because of familiarity. 

Research Participation 

The degree to which research is dependent on thera¬ 
peutics aiul therapeutics on research is undeniably 
appreciated by tlie medical, dental and pharmaceutical 
professions and drug manufacturers. The needs for 
research and progressive therapeutics are evident. 
The physician and the drug manufacturer are respon¬ 
sible for the prevention, diagnosis and treatment of 
disease. Their course of action is equally evident. 
Circumspective thought must be given to the inade¬ 
quacy of existing treatments, the development of new 
ideas, their laboratory and clinical trial, their practical 
application. If it is the duty of the physician to pre¬ 
vent illness, to supply proper medical care for those 
who are ill and to encourage medical investigation, is 
not the drug manufacturer faced with the same re¬ 
sponsibility ? If the health of a nation depends on 
medical attention, does it not also depend largely on 
those who supply part of the treatmentf And if the 
medical profession on*the firing line needs assistance, 
should it not be able to turn freely and expectantly 
to those in the advance supply linef 

Often one is asked who should take the initiative 
in drug research, the physician or the manufacturer. 
The answer is simple: Every one capable of doing 
meritorious work should participate. No one will 
wait for his neighbor if there is sufftcient interest in 
the project. This has been especially true in the last 
decade and will continue after the war. During nor¬ 
mal times research provokes increased business and 
better health. During times of war it is a patriotic 
duty to increase research activity; new agents are 
needed; faster methods of manufacture are essential; 


better storage conditions are helpfuL In the top- 
noteh osnter such responsibility is shared by all par¬ 
ticipants ns they ore interested not only in progress in 
their respective fields but in survival of their own 
places in these fields. 

There is more to reseai^ than developing a new 
extract or a synthetic compound. The new agent 
must be carefully studied in test-tubes, on bacteria or 
animals and in the human. Such studies are com- 
4 l>let 6 only when proper working facilities are pro¬ 
vided. If tlie manufacturer has not the space, equip¬ 
ment or trained personnel, the work can be completed 
elsewhere. When there is joint research the drug 
house and the investigating physician have certain 
responsibililicH to each other: these should be clear-cut 
and well understood before any action is begun; other¬ 
wise friction and discontent will develop. 

Progress in therapeutics does not depend entirely 
on the development of startling new drugs. Contribu¬ 
tions may be offered through studies on diets, atmos¬ 
phere, clothing, habits; in fact anything which will aid 
in the prevention and treatment of illness and increas¬ 
ing life expectancy is worthwhile. Too often improp¬ 
erly trained or equipped groups spend prohibitive 
amounts of time and money searching for miroole 
agents which are beyond their scope end overlook 
something practical close at hand. 

Chanoes in Thbrapbutics 

There are many who fail to realize how much prog¬ 
ress has been made in the last twenty years in materia 
medica. In a certain book published in 1899 may be 
found ingredients of compounds commonly itmd ^ 
that time. One ^'uterine tonic and restorative’^'^^- 
tained unicorn root, catnip, cramp bark, 
eohosh, cinnamon, orange peel, ooraway^ipgi^^ 
alcohol and water. How much diff^|g|ii'^as this for^ 
mula from those used by civilizations many oenturies 
older! While many sueh mixtures ‘are still evident 
they are fairly rapidly disappearing, largely because 
of the demands of seienee and of the spirit of ootn- 
peiitioa. In fact, how often to-day do we hear the 
term '^iterine tonic and restorative.” A ^^neuralgie 
pill” consisted of extract of hyosi^amus, extract 
conium, extract of Ignatia bean, extract of opium, 
extract of aeQnite> extract of cannabis iudiea, exteact 
of stramonium and extract of belladonna. A treat¬ 
ment for diarrhea and dysentery offered Madtberry 
root, galls, cinnamon, cloves, mace, ginger, blackberry 
juice, simple syrup, glycerin and dilated aloohot 
Remedies for ^T^nale disorders,” gstiima, baldness and 
^^Wood purifiers” contained no end of ingrediCfiti 
gudx mixtures were freqaehtly used less than forty 
years ago, ^en timugh the tfeatincttt of diaeaaa ^ 
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almcwt as old as man. It takes no trained egre to scan 
saientiflo literature and pcreoive that therapeutics has 
progressed by leaps and bounds in the last twenty 
years. Sindi progress baa been bom directly of re¬ 
search. Were it not for researeh the world would 
still be lacking serums and TaooineB^ sedatives, anes¬ 
thetics, vitamins, anti-infeetive agents and countless 
other agents. Were it not for research there would 
be no high'Oaliber medical, chemical and other meet¬ 
ings, nor would there be the galaxy of published 
papers now at our command. 

Expeditimg Ressakoh 

Unquestionably there are delays in research and 
therapeutic advances—one of the greatest contributing 
factors is probably misunderstanding: misunderstand¬ 
ing by the physician, educational or research center 
and manufacturing directors of what a drug manufac¬ 
turer is capable of doing; misunderstanding of what 
may be expected of and by an investigating clinician, 
cliemist or pharmacologist or other scientist; and mis¬ 
understanding of what may be expected of and by a 
research center. Such misunderstanding has long 
served to perpetuate existing confusion, and yet it is 
surprising to observe how few attempt to ascertain 
and remove the cause of the confusion. 

The first step for any proposed investigation is a 
consideration of the practicality of the problem and 
an outline of the program. Then must be determined 
the limitations of the investigator or the manufacturer. 
Frequently there is failure to realize existing poten¬ 
tialities and to make the most of tliese. Of equal fre¬ 
quency is failure to realize one’s limitations and the 
mid conclusion is a dismal lack of suoooss or, at the 
most, uncritical results. Perhaps part of the fault 
lies in the assigning of incompetent individuals or 
groups to make the necessary surveys; such incom¬ 
petence may exist any place along the lino of proposed 
action. Unless the causes for confusion and mis¬ 
understanding are removed no individual or organiza¬ 
tion can hope to contribute the best to the mainte¬ 
nance or promotion of health. 

Having decided what can be done, the next decision 
concerns how it e»n be done best. Frequently this 
raises the question of expansion. Expansion, whether 
it be by a drug mamifacturer or by a center of inves¬ 
tigation, must be made on a solid foundation. Some¬ 
times expansion is knpossiUe, in which case it is much 
bettmh eoonomicaUy and otherwise to remain firm and 
avoid the rkk of r^eesion. Too often tkere is fail¬ 
ure to TCClise that the promoter and investigator are 
best suited for a particular type of job which could 
mhke tiiem oatstapdmg in the one field but which 
thm behind if they attempted to work 


in totally alien fields. It is through a proper evalua¬ 
tion of one’s scope of activity that we expect to be 
able to shrug aside such headlines as the following that 
appeared in a recent trade journal, '^Gkrman Eco¬ 
nomic War Purposes Holds World Chemical Control,’* 
In view of what has been observed of American drug 
ingenuity, bow can any other nation hold ehemioal 
control unless that nation is deliberately permitted to 
do sol Cheerfully on the same day there appeared an 
article entitled ^Anti-Malarial Ammunition. Synthetic 
Drugs Will Match Former Quinine Production in 
Curative Power.’* When one can speak of the manu¬ 
facture of billions of tablets of atabriue, tons of vita¬ 
mins and hundreds of tons of sulfonamides, things 
which have been developed within a few years, one 
realizes the tremendous possibilities of researdi and 
therapeutics. One has only to look at the statistics 
provided in bulletins offered by the Department of 
Commerce and the U. S, Tariff Commission to com¬ 
prehend the diversity and enormousness of drug manu¬ 
facture in the United States. 

Cooperation 

Perhaps the thing which is contributing most to the 
present stage of development is the close cooperation 
of various sciences and specialists. Engaged on com¬ 
mon problems may be found biochemists, organic 
chemists, physiologic chemists, pharmacologists, im¬ 
munologists, clinicians, pharmacists, dentists, etc. 
Truly no one individual iior any one science stands 
alone as they may have in the years gone by. Contri¬ 
butions to materia medica have been made by practi¬ 
cally all sciences; in no other field is there any closer 
affiliation between varied interests. In no other field 
can racial and national differences be more completely 
forgotten, Undesirable secrecy is disappearing, dis¬ 
trust k showing hopeful signs of receding and ideas 
arc exchanged freely in conferences and at scientific 
meetings. Daily there are appearing announcements 
of new drugs, new research, new sources of outlet and 
agreements with other nations to promote hemispheric 
track. Cooperation witli adequate evaluation of one's 
scope plus a fair amount of aggressivencsss will pro¬ 
vide more drugs, better therapeutic technics and op¬ 
portunities to partake in the existing agreements and 
others which will follow. Willingness to cooperate on 
medical problems not necosaarily rcstrioted to thk 
country can be a moat forceful weapon in promoting 
international developments, understanding and good 
will 

SUMSfABT 

Pieogreseive therapeutics depends on Tcsearoh, but at 
the same time it is a marked stimulant for promoting 
researt^. Through research will come much of the 
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post-war advancement which may oeour in medicine 
and allied sciences, drug manufacturing and educa¬ 
tional centers. Success and survival will depend not 
only on cooperation, leadership and a shrewd business 
sense but on an adequate appreciation of opportuni¬ 
ties, limitations and the value of fostering research 
by providing grants and fellowships. Much material 
assistance can be provided with mutual gain for all 
participants when such fellowships are established. 
This gain may extend past current problems into life- ' 
long associations. If the manufacturer recognizes his 
opportunities and obligations and fozges ahead to 
challenge or accept them instead of remaining on the 
defensive, there will be less likelihood of being fet¬ 
tered by purblind policies. Each one interested in 


research and therapeutics has responsibilities peculiar 
to himself, but there are few, regardless of occupation, 
who, at the completion of a job well done, does not 
feel as Pasteur, who said of the researcher: 

It is indeed a hard task when you believe you have 
found an important scientific fact and are feverishly 
anxious to publish it, to constrain yourself for days, 
weeks, years sometimes, to dght with yourself, to try to 
ruin your own experiments and only to proclaim your 
discovery after having exhausted all contrary hypotheses. 

But when, after so many efforts, you have at last ar 
rived at certainty, your joy is one of the greatest which 
can be felt by a human soul, and the thought that you 
will have contributed to the honor of your country renders 
that joy still deeper. 


THE INTRODUCTION OF NEW VIEWPOINTS AND 
SCIENTIFIC CONCEPTS IN GENERAL BOTANY' 

By Dr. J. FISHER STANFIELD 

OHICA(K) TSAOHSaS OOLLEOK 


In any consideration of the approach to be utilized 
in presenting general botany to students of random 
selection and average ability, it is obviously necessary 
to examine with care the general aims of such an 
offering. It is also necessary, in this transitional 
period in methodology, to examine critically all cur¬ 
rent tendencies and evaluate them; one must further 
correlate the last named with certain recognized, 
sound and acceptable principles of scientific instruc¬ 
tion at the college level. Lastly, it is imperative that 
we interpret and apply all controversial procedures 
within the limitations of personnel and equipment of 
the average undergraduate college. 

Work at the college level is not to be confused with 
that of elementary grades in which the teacher is con¬ 
cerned with immature, plastic minds. Neither is it to 
be considered as similar to that offered at the secon¬ 
dary-school level, in which we have no selection of 
students whatsoever other than natural and no aim 
other than very generally cultural. College botany 
is a course offered to at least a pseudo-mature student 
body in which some degree of selection has operated, 
since only a very small percentage of high-school 
graduates enter college. At the worst, we are thus 
facing a selected group of students who should begin 
to divorce themselves from an immature approach 
to their studies. The fact that only one per cent, of 
the students taking general botany continue in the 

1A paper preaentod at the Symposium on the Teaehixm; 
of Botmiy at Dallas xu 1941 before the Botanical Society 
of America and the American Society of Plant Phym- 
dlogists. 


subject for advanced work does not change the lost 
statement to any degree. One cogent, major aim of 
teaching remains fundamentally the same: a flexible 
and inspirationally directed assimilation of factual 
data and principles of proven worth with applications 
to those life situations within the mental scope and 
experience of the individual in question; factual data 
with which to achieve a concurrently developed, in¬ 
telligent, appreciation with a concomitant curiosity as 
to plants, their reactions to factors in their environ¬ 
ment, and their economic or biotic aspects, plant 
sociology. 

With these fundamentals, the fad of the moment, 
the latest tendency (often revived) of the profes¬ 
sional pendulum swinger in methods, is simply incor¬ 
porated into the inescapable and irreducible funda¬ 
mentals of any science—namely, the assimilation of 
sufficient data upon which to laminate intelligent con¬ 
cepts; the precursors of a lasting constructive ciurios- 
ity fostered by satisfaction in mature achievement 
rather than the immature, rambling questioning of 
untutored minds. Thus, whether you are striving to 
develop a sense of citizenship, achieve indeflxiite socio¬ 
logical aims, or direct a student in the flrst steps along 
the road to a professional scieniifle career, it is here 
in this freshman course that we must somehow bring 
him to see the necessity of aoeumulating data, devel¬ 
oping powers of observation, achievixig mental dism- 
pline, correlating factual agenda with immediate and 
general environment, and, finally, bring about tiie 
development of an inherent appreciation and ettripelty 
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rdaUve to tho plant world—^an ixxspiration for further 
woi^—a senBC of the challenging problems within the 
field of botany and its varied fields of specialization. 

College botany is in a state of flux and may it never 
become static. Students are adjusting themselves to 
a rapidly changing world; curricula are changing; 
progress demands a treatment of recent scientific ad¬ 
vances as well as the more stereotyped textbook essen- 
tialb—applications of new concepts to the fundamen¬ 
tal agenda so well known to us all. It is with some 
of these concepts that we shall now proceed. 

There is a wide gap between formal research—pure 
science—and the mental set of the average freshman. 
It is possible, however, to adapt modem concepts to 
the course of study and thereby bring to the student 
not only a greater appreciation of plant science and 
its ramifications but also the awakening of curiosity 
and the awareness of plants as entities—as complex 
organisnis in a living world. 

We can then consider the plant as a whole, as an 
entity, and interpret morphology, physiology, etc., as 
intergrading biotic, dynamic living forces. This work 
may be simplified greatly if the student himself 
actually grows and tends plants over a period of 
time. The Chicago Teachers College is fortunate in 
having available greenhouse facilities so that each 
student actually has the experience of tending seven 
square feet of soil from the preparation of tiie seed 
bed in the benches to the harvesting of fruit and seeds. 
Seeding, transplanting, potting, rooting of cuttings, 
soils and fertilizers, and factors of growth may be 
considered in one situation and the writer lias yet to 
see the student ^i^ho does not feel a just glow of pride 
in his achievements. In this particular institution 
this practical, horticultural experience is a part of 
the required course of study for every freshman and 
is thus carried into their ultimate professional activi¬ 
ties. ’ 

It is thus possible for the student to observe, with 
proper suggestions, that the life cycle of a typical 
flowering plant is really a series of phases. From 
the germination of the seed the vegetative phase is 
observed with growth and accompanying activities. 
Buds arise and flowering proceeds with the stoppage 
of growth common to this phase as shown clearly in 
recent work with tomatoes. Then follows the produc¬ 
tion of the fruit with a quickened pulse, so to speak, 
and ultimately the senescence of this individual plant 
or its parts. Even though a student may not realize 
or grasp fully all the details in the limited time avail¬ 
able, the seed of an idea is fixed; namely, the plant 
as whole with integrating, though definite, phases 
of development. With even a low ebb of interest, 
the imdst negative student may note his mistakes in 


tending the plants, observe variations in the growth 
of different species, see aberrations in certain phases 
of growth due to critical factors, become sensitized to 
factors in general and thus conceive of plants as liv¬ 
ing, changing complexes passing through defixute 
phases in their development and reacting accordingly. 
It isn’t difficult for a student to understand germina¬ 
tion, embryos and the origin of tissues when he sees 
them unfold before his eyes. He may even think of 
0 plant as a result of its past rather than its present 
in having presented to him facts relative to induced 
phenomena at certain stages in its embryology; for 
example, light and temperature effects in photo- 
periodism and vernalization. One may gradually 
perceive that the study of growth is a study of the 
differences developing from similar cells arising in 
ineristerns and growing into various structures, 
I^hysiological changes in these cells can then be con¬ 
sidered in terms of environment and heredity. The 
firing and stimulation of the imagination and the 
correlation of varied factual data in the mind of the 
student are of the greatest value in these considera¬ 
tions. 

Germination of seeds in glass containers may be 
used as illustrative material for many of these phe¬ 
nomena; at least a cotyledon and plumule become 
realities. In lieu of greenhouse ex);>erience, if space 
is available, even a potted plant or an experiment in 
hydroponics is feasible. The latter is particularly 
appropriate in the light of common usage both com¬ 
mercially and in the home. An understanding of the 
simple requirements for fertilizers can be included, 
although more practical knowledge is gained from a 
study of soils. In any event, the actual growing of 
plants is a vital requisite for successful work in gen¬ 
eral botany and certainly for the introduction of 
much colorful and challenging data. 

In connection with the morphology of seedlings 
and growth a student can comprehend the sensitive 
loci of stimulus and response in plants by the use of 
simple experiments. Simply placing a box over a 
plant or stringing a few light bulbs brings a vivid 
appreciation of the phenomena of photoperiodism, 
and the seasonal blooming of common garden plants 
becomes significant to the student. Shading a part 
of a plant definitely connotes transport of a hor¬ 
monal stimulus or inhibition in plants. Seasonal 
variations are clarified and gardens become something 
more than simply aggregations of miscellaneoxis 
plants. The student again thinks of a plant as an 
individual with loci of responses and transport of 
chemical determiners; thus, subsequently, some form 
of concept relative to mcristems, primordia and man¬ 
ner of growth gradually evolves. With mitosis as a 



requigitC) the nee of oolchieine is introduced and, if 
sttceesfifully applied, evolution occurs in the morpho¬ 
logical change of the tissues reacting and the vista 
of future economic possibilities spreads before them. 
Further types of induced mutations are but another 
step in the line of thought, and variations in turn 
are assimilated with enlarged understanding of pro^ 
gressivc development; at least to a greater degree 
than before. 

The concept of control of plant development by in¬ 
ternal forces Ls one of fundamental significance.* 
Hormones have become a by-word of the layman and 
vitamins are a part of the average vocabulary. Auzin, 
as a collective term, is used quite freely and will soon 
become a part of all courses. While it is not prac¬ 
ticable to utili 2 C auxin as such, there is no dearth as 
yet of synthetics. With the varied phenomena attrib¬ 
uted to these complicated chemical factors—growth 
promotions, growth inhibition, differentiation of tis¬ 
sues, flowering, fruit development—the concept of 
hormonal control assumes signifleant proportions as 
a causative factor. The interrelations of plant parts 
may be stressed in this connection; this is a further 
approach to the concept of plants as entities. 

Bud dominance is easily introduced in varied ways. 
Apical dominance in potatoes, for example, and its 
importance in planting can be stressed and in some 
instances chemicals may be used to break such domi¬ 
nance. Apical dominance and inhibition of later 
growth as illustrated in tree form are easily seen and 
the simple procedure of pinching back a plant grown 
in the greenhouse with the subsequent development of 
buds indicates a change in the hormonal balance; for 
example, n reversal of the floral to the vegetative 
phase with its concomitant growth as compared with 
the more static phase of flowering. 

The rooting of cuttings with the appearance of 
adventitious roots brings the attention once again to 
hontiones and vitamins. It is of never-failing interest 
to the student to observe the formation of roots on 
varioxis plant parts by means of the rooting hor¬ 
mones. Synthetic hormones in lanolin paste brings 
roots from stems and with proper application brings 
prototropism into clear focus as shown by the bend^ 
ing of stems when hormones are applied. The action 
of hormones in geotropism then becomes more clear, 
To see roots growing and covering stems by adding a 
few milligrams of an acid to the soil is also striking. 
Once the concept of hormones is established, parthe- 
nocarpy may be introduced with varied materials in 
keeping with the latest findings. From this approach, 
pollination and fertilization assume realistic proper^ 
lions since basic understanding is present. A seed¬ 
less tomato—a swollen ovulary—and then economic 
applications and the e(xpe3^cmtal work on prematiure 


faS of of opening of blossonnr to 

avoid killing frosUi. The plant eeiences begin to as¬ 
sume signifleent aspects in the eyes of the student—a 
necessary and vital prerequisite for positive and chal¬ 
lenging interest with a fixation of facts rich in either 
professional or cultural connotations. 

In addition to these modem approaches, the subject 
of vernalization and dormancy is always of interest; 
all students respond to the unusual, and certainly the 
explanation of the^ reactions can not fail to fall into 
this category. In addition, it is not at all difficult 
to stress the economic aspects of such work; either the 
latter or its application and relationship to man as th^ 
perpendicular pronoun will achieve the same result. 
Common bulbs may be treated and certain aspects of 
dormancy in general may be clarified. Dormant twigs 
are always potent illustrative material with morpho¬ 
logical applications. Many misconceptions born of 
extravagant claims relative to vitamins and hormones 
may be corrected in such studies. 

In general, these engrossing applications, in addi¬ 
tion to experience in the actual growing of plants 
as practiced in the greenhouse, have caused the plant 
as a whole to assume a colorful significance in the life 
of even a casually interested individual. An integra¬ 
tion has occurred; roots, steins, leaves, flowers, fruits, 
seeds—^the student has run the gamut of them all— 
has observed the plant in all its phases of growth 
from the first cotyledons to the adiievement of its 
ultimate goal-—the seed. Perhaps even a casual 
understanding of vernalization and respiration has 
brought to him a sense of the living qualities—the 
reactions of dormant embryos or partly stimulated 
embryos to factors in the environment. Pripaordia 
are not simply morphological units or divisions; they 
are regions from which develop the resultants of 
heredity and environment, shaped by factors con¬ 
trolled by hormo-vitamin combinations, possessed of 
a phasal ontogeny and in a constant stage of change 
—an individual living through the infinitesimally 
short interphase of on evolutionary sequence* 

Perhaps none of us can a<dueve all these corre¬ 
lations; not all instruotoTs, for example, can pro¬ 
vide actual, conrinuous, hands-in-the^irt expetienoes. 
This brief presentation is by no means complete; the 
instructor may add others in respective fields of 
spe^alization Kud adapt them to presentation of 
jQtiat^eial. All of us can, however, amplify our ftmda- 
mmttals with modern approa^ea and concepts^ 
glorify our eas^tidls with inspirational explanation 
of observed phenomena and thus achieve in a maturti 
faabton, in a manner in keeping vrith the inteU^genso 
Of ent students at the cpll^ level, 
entertained in the opet|^ 
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LESLIE TXLLOTSON WEBSTER 
1894-1943 

Leblog XiUiOTSOK Webster was bom in Kew York 
€ity on July 23, 1894. After graduating from Am¬ 
herst College in 1915 he studied medicine at Johns 
Hopkins University, where he graduated in 1919. 
After one year in the department of pathology at 
Johns Hopkins Medical School, he joined the stafE 
of The Rockefeller Institute for Medical Research in 
1920; he remained at the institute, of which he became 
a member in 1934, until his death on July 12,1943. 

From the beginning of his scientific career, Dr. 
Webster was strongly attracted to the study of factors 
operating in the spread of infectious diacodes in dif¬ 
ferent kinds of populations. When be begun his work 
it was a matter of common observation that epidemics 
arise in the midst of a population, reach a maximum 
and then, after killing a number of individuals, wane. 
The reason for this cyclic course was attributed to 
chance contact with an infective agent. It was as¬ 
sumed that a highly virulent strain of an infective 
agent overcame the resistance of equally susceptible 
individuals of a population, thereby starting an epi¬ 
demic. Then, as the number of cases increased, the 
elimination by death of many individuals in the popu¬ 
lation took place accompanied at the same time by 
active immunisation of those that had suffered a sub- 
lethal infection^ It was assumed that such a process 
eventually brought to an end an epidemic, leaving 
behind only individuals with im increased resistance. 
In this conception of epidemics little attention was 
paid to the host factor. Dr. Websterwork proved 
that in a given population individuals differ greatly in 
their susceptibility to infection, and that the host fac¬ 
tor plays an important role in the rise and fall of 
epidemics. 

By careful and painstaking work Dr. Webster 
proved that individuals have different degrees of re¬ 
sistance and susceptibility to infection, that these 
quaUties are segregable and inheritable and that 
strains of animals can be developed by proper in¬ 
breeding so that some are highly resistant while others 
are exceedingly susceptible. By using properly bred 
animals he proved that in an experimental epidemic 
th^ is no need for an infective agent of exceedingly 
high v^uienee in order to start an epidemic; it is 
su^eat that the nipnber of euimptible animals con¬ 
stitute a certain proportion of the poprdation. The 
epidi^c continues as long as enough susceptible ani- 
hisda are present, and, when the number of susceptibles 
reaches a certain krw level, the infective agent through 
of ceassa to be active, thus ending an 

imrviving an q^demic are 


resistant, not through a process of active immunioation 
but through their inherited qualities. This was Dr. 
Websteris fundamental contribution to epidemiology 
and one that has had a marked influence on all modem 
work on infectious diseases. 

In the field of virus infections, Dr. Webster’s con¬ 
tributions have been many and important, especially 
his studies on rabies. Through his investigations more 
accurate methods of diagnosis were developed and his 
studies on antirabic vaccines led to a better evaluation 
of their potency and to the use of ultraviolet light in 
their preparation. His studies of human eneepbnlitides 
has thrown light on many problems in this field; he 
particularly showed the value of albino mice in investi¬ 
gations of these maladies. 

At the time of his death Dr. Webster was fully 
occupied by the study of the infiuence of dietary fac¬ 
tors 0 X 1 resistance and susceptibility to infectious dis¬ 
eases. It is most unfortunate that his death deprived 
him of the pleasure of harvesting the fruit of this 
work. To his friends and to those who had the great 
privilege of being associated with him in acientiflo 
endeavor, his death has caused an irreparable loss; 
his critical scientific qualities, his kindness and devo¬ 
tion to his friends will long be remembered. 

J. Casals 
T. M. RtVBBB 

WALTER E. McCOURT 
PmvATB funeral services were held on June 1 for 
Walter Edward McCourt, assistant chancellor of the 
Washington University, St. Louis, who died suddenly 
of a heart ailment on May 30 at his home. 

Dean McCourt, fifty-nine years old, had been a 
member of the faculty since 1906. He had been in 
charge of the department of geology and geography 
sinee 1907 and served as dean of the Schools of Engi¬ 
neering and Arohitecture from 1920 to 1928, 

Berides being one of the most popular teachers at 
the university Dean McCourt was active in scientific 
and disouseion groups, both of a local and national 
nature. He was a former president of the Engineers 
Club of St Louis, and for twenty-five years served 
as secretary of the Ameriean Institute of Mining and 
Metallurgical Engineers for this district. 

Bom in Brooklyn, N. Y., he received an A.B. de¬ 
gree in 1904 and an M.A. in 1906, both from Cornell 
University. He joined the Washington University 
faeuity the following year. He was first an instructor 
ih geology; was promoted to assistant professor in 
1997, to associate professor in 1912 and three years 
htler to full professorship. 

was a celebrated authority and lecturer on vol- 
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eaaoeSr national parks and mountains. His classes 
at the university were among the favorite science 
ooUTBee. During his travels he had collected a valu¬ 
able ooUoction of picture slides which he often used 
with his lectures. 

Lewis F. Thomas 

Washington University, 

St. Louis 

DEATHS AND MEMORIALS 

Dr. Ivin Sickels, professor emeritus of geology at 
the College of the City of New York, died in his nine¬ 
tieth year on August 5. 

The death is announced of Baron Gerard de Geer, 
from 1877 to 1924 professor of geology at the Uni- 
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veraily of Stockholm, founder of the Geochronological 
Institute there and an authority on glacial and post¬ 
glacial problems. He was eighty-four years old. 

The Journal of the American Medical Association 
reports that a public campaign to raise at least $300,- 
000 to be donated to the University of Cincinnati Col¬ 
lege of Medicine as a fund dedicated to the memory 
of Dr. Mont R. Reid was opened on July 12. The 
fund is to be used to supplement the regular budget of 
the College of Medicine and is intended ^^to honor the 
memory of a great citizen, to advance the cause of 
medical science and teaching and to promote the health 
of our community.An annual deficit varying from 
$18,000 to $25,000 has been met usually through the 
personal efforts of Dr. Reid. 
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THE ROSS INSTITUTE OF TROPICAL 
HYGIENE 

It is pointed out in The British Medical Journal 
that the part played by the Tropics in providing in¬ 
dispensable products of all kinds has never perhaps 
before been so forcibly brought to the notice of the 
public as now. Nor in this connection has the impor¬ 
tance of malaria and the need for controlling this 
most deadly of tropical diseases been so clearly dem¬ 
onstrated. Measures of control of malaria have now 
been developed in many parts of the world, but in 
none has progress in this respect been more conspicu¬ 
ous than in India. Particularly has the work of the 
Ross Institute of Tropical Hygiene (India Branch) 
in the Indian tea,'jute and mining industrie.s been a 
striking example of such progress. We have pre¬ 
viously drawn attention to the part played by the 
institute in coordinating the resources of individual 
interests in these industries and in organizing and 
developing systomatic research and active prosecution 
of measures throughout the many gardens, estates and 
labor forces concerned. The Journal summarizes as 
follows the information given in the annual report 
for 1941-42: 

Among contributors to the cooperative action initiated 
by the institute are listed over twenty agents and com¬ 
panies controlling more than 200 estates, with a total 
acreage of nearly half u million; extracts from reports 
by medical officers and others give evidence of the scale 
and benedcial results of the measures undertaken. In 
the account of the year’s activities malaria control natu¬ 
rally takes first place, and some interesting facts are 
given of the result of anti-malaria work on a number of 
estates. Methods of biological control have been widely 
made use of, because owing to their cheapness and per- 
niiment character such measures have largely eliminated 
the recurrent cost of oiling schemes. There are now 


at least 4,000 miles of streams and drains on tea estates 
in which the breeding of Anopheles miniims, the chief 
malaria carrier in this region, has been controlled by the 

dense shade” method, whilst the regular training and 
cleaning of streams and the institution of ”flushing” de¬ 
vices and other anti-larval operations have been widely 
extended. 

Perhaps the most immediately interesting part of the 
report concerns the branch’s activities in relation to the 
military situation in India. The invasion of Burma by 
the Japanese has introduced many acute problems, not 
the least of those being malaria in the frontier districts 
and among refugees passing into India by this route 
from Burma. Dr. Hamsay, principal of the India Branch, 
has with his groat knowledge of the local malaria prob¬ 
lems involved been able to give much help, at their re¬ 
quest, to the military authorities. The branch has also 
been able to forward the war effort by providing trained 
Indian malaria surveyors. About 690 Indians, many of 
whom have volunteered for service, have now been trained 
at Ross Institute training centers. Several British medi¬ 
cal officers formerly employed by the tea industry are 
also now, as a result of training and experience in anti¬ 
malaria work, rendering invaluable service as malariolo- 
gists with the Army in different theaters of the war. 
The report notes the retirement for health reasons of 
Dr. David Manson, in whose laboratory at Clnnomata 
much research work has boon carried out and over 290 
malaria surveyors trained. Mention is also made of the 
very valuable results from tlie researches of Dr. Muirhead 
Thomson, of the London School of Hygiene and Tropical 
Medicine, upon the bionomics of the carrier species A, 
minmvsj vehose life history has been intensively investi¬ 
gated in the field. 

THE BUDGET OF THE UNIVERSITY Of 
WISCONSIN 

Thb budget of the University of Wiecanain for the 
1943-44 fleeal year, iuciuding funds for teaching and 
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training on a twelve-months basis, was adopted by the 
Board of Regents at its last meeting. 

The budget for the fiscal year, which began on July 
1, amounts to $7,205460 for all educational and 
general expenditures and for all extension and pub¬ 
lic service work. 

The figure represents an increase of $453,284 over 
the budget for 1942-43—an increase made necessary 
largely because of the fact that the university is now 
operating on a basis of three semesters instead of two 
semesters each year. 

Education and general expenditures for 1943-44 
will amount to $5,573,928, while extension and public 
service funds amount to $1,631,232. Some of these 
funds come from the state, others arc earned in the 
form of fees, etc., while the remainder is paid by the 
Federal Goveniment for the training of armed forces. 

The budget makes provision for the year-round 
teaching load for both civilian and military students. 
The estimated enrolment includes approximately 1,900 
civilian students in the full summer semester, 1,500 in 
the six and eight weeks^ summer session, 5,000 civilian 
students in the regular academic year beginning in 
September, and 1,500 military students. 

Included in the later group are the army air forces 
meteorologists, navy engineers, army basic phase, 
army foreign area and language and both army and 
navy medical students. In addition to these military 
students, who will be pursuing regular courses of 
instruction, the university will continue to train about 
2,000 navy radio operators, WAVES, SPARS and 
marine women, navy cooks and bakers, and navy pilot 
trainees for whom instruction is separately financed. 

It is estimated, therefore, that the enrolment dur¬ 
ing 1943-44 will consist of approximately 5,000 
civilian students and nearly 4,000 military students 
or a grand total of 9,000 students. 

AFFILIATED HOSPITAL UNITS FOR 
CIVILIAN DEFENSE 

In the Journal of the American Medical Associa¬ 
tion for June 26, attention was called to the fact that 
two hundred and fifty-one hospitals and medical 
schools have been invited by the Surgeon General of 
the U. S. Public Health Service to organize affiliated 
hospital unite of the Emergency Medical Service of 
tiie U* S. Office of Civilian-Defenisie. Already more 
than a thousand physiciape and dentists have applied 
for association with these units. 

Members of the staffis of affliated units are com¬ 
missioned in the inactive reserve of the U. 8. Public 
Health Service, generally with ranks equivalent to 
those of captain, major or lieutenant colonel in the 
Amy* They remain on Inactive status except when 
ih^ is an emoi^;eaoy arking from aa air raid or 

When called to active 


duly they then receive the pay and allowanees of offi¬ 
cers of equivalent grade in the armed forces. They 
are expected to furnish service only in their own or 
neighboring states, and their obligation ceases at the 
termination of the present national emergency. The 
nature of the service is recognized by authorization 
to wear a lapel button which indicates that they have 
enlisted for emergency service. They do not wear a 
uniform until called to active duty and n(^d not pur¬ 
chase one unless directed to do so when called to 
active duty. 

The Board of Trustees of the American Medical 
Association and the Directing Board of the Procure¬ 
ment and Assignment Service have authorized essen¬ 
tial physicians to accept positions with these affiliated 
units. Some physicians have expressed the fear that 
acceptance of these commissions might involve them 
in a responsibility to the U. S. Public Health Service 
and might in some way encourage the acceptance by 
the profession of the proposed Wagner-Murray-Din- 
gell bill. This is a misunderstanding. Those who 
become associated with affiliated units are under no 
obligation to serve in any other capacity, no matter 
what functions Congress may some day see fit to 
thrust on the U. S. Public Health Service. Duties 
of members of affiliated units are limited strictly to 
those which they have agreed to assume ns a result 
of enemy action. 

THE ASSOCIATION OF UNIVERSITY PRO¬ 
FESSORS OF THE ALLIED COUNTRIES 

The Association of University Professors and Lec¬ 
turers of the Allied Countries in Great Britain, ac¬ 
cording to The Times, Ijondon, began at New College, 
Oxford, on July 17 the largest conference which it 
has held so far. The subject of discussion was the 
reconstruction of universities in the occupied and 
conquered countries of Fiur<>pe after the war. 

The conference, which was welcomed to Oxford by 
its president, Professor S. A. Glaser, Polish Minister 
to Belgium and Luxembourg, was given the Oxford 
background to its aims by the regiiis professor of 
modem history, Dr. S. M. Powicke. It will work in 
three main groups and many sections. The group deal¬ 
ing with arts will be under Professor J. A. Veraart, 
Netherlands; the group for science will be under Pro¬ 
fessor A. Pbotiades, Greece, and that on general sub¬ 
jects under Dr. Jean Timmermans, professor of phys¬ 
ical chemistry at the University of Brussels and 
director of the Bureau of the International Union of 
Chemistry. 

Among the subjects discussed were law, science and 
technology, economics, the modern humanities, history, 
medicine other than general science, and information 
for students. The meeting considered reports from 
the various set^tions which had been at work on the 
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p^OBsibilities of settiag up an ^ueational ckanng' 
bouBe for Europe and the need for establishing an 
internationaJ body for information and coordination 
eoucerning inventions and discoveries. 

Professor Timmermans^ who is Minister of Public 
Instruction in the Belgian Glovemment and who has 
been a vice-president of the association, was elected 
president. 


Institutiuh, wblel^ ?i»an coordinate and guide 
all such acBon to a conunon end. 

During the past year the income and expenditure had 
increased by about 20 per cent, and amounted to some 
£53,000. The sales of British standards had gone up 57 
per cent. The number of oontributlng members had in* 
creased by 15 per cent. 

A RESEARCH COMMITTEE ON 
CLIMATOLOGY 


THE BRITISH STANDARDS INSTITUTION 

At the annual general meeting of the British Stand* 
ards Institution, which was held on J uly 20, according 
to the account in The TimeSf Ijondon, Sir Percy Ash¬ 
ley, the chairman, reviewed the present position of 
the institution and the work of the past year. In the 
course of his address he said that the 8,000 or so 
members of the committees of the institution who 
gave their time voluntarily, often traveling far with¬ 
out reimbursement of expenses, would feel gratified 
that the Government had recognized the institution 
as the sole organization for the issue of standards 
having a national application and that it had decided 
to increase substantially the grant-in-aid which, dur¬ 
ing the coming year, would be approximately £12,500 
or nearly double the former grant. 

He stated that there were in current use about 1,500 
British standards, and during the year under review 
230 new and revised standards or amendments had 
been issued. Complete sets of British standards were 
available for inspection at British diplomatic and 
trade commissioner offices in 16 centers in the British 
Commonwealth, two in the United States, six in South 
America, six in Europe, one in Egypt and one iu 
Persia. The collaboration with standardizing bodies, 
overseas, in so far as conditions now permit, con¬ 
tinues to develop steadily. Copies of overseas stand¬ 
ards are available in the library of the institution. 

Sir Percy pointed out that the institution could 
look back upon a year of continued progress and 
increased usefulness. He said: 


A ussfiAHOH cominiUee on elimatolcjgy has recently 
been established in the Section of Meteorology of the 
American Geophysical Union by C. W. Thornthwaite, 
the president of the section. It is intended to be a 
working committee whose main aim is the fostering 
of active research in climatology and the exchange of 
ideas among climatologists. It considers its sphere 
of interest to lie mainly in (1) physical climatology, 
(2) inicrocHmatology, (3) statistical climatology, (4) 
applied climatology and (5) climatological instru- 
mentfl. The committee will encourage climatological 
research of high quality in order to increase the exist¬ 
ing body of knowledge in climatology and will en¬ 
deavor to cooperate with workers in neighboring fields 
who are confronted with problems of climatological 
interpretation. Among these fields of application of 
oUmatic research are geography, synoptic meteorol¬ 
ogy, agriculture and biology, medicine and public 
health and various phases of engineering. 

The scope of the committee, therefore, is oonceiyed 
on a very broad basis, and while the actual worlt ^will 
riiift in emphasis from time to time from one to 
another of these fields, it is not the intention of the 
eommittee to limit the activities of its members at any 
time. The membership of the committee is to be 
expanded gradually as the work develops. The com- ^ 
mitfcee now consists of the foUolring members: Phil 
E. Church, Alfonso Contreras Arias, Woodrow C. 
Jacobs, Helmut E. Landsberg, chairman, John B. 
Leigldy, Albert E. Parr, F. W. Reiebeldexfer, A. K. 
Showalter, Robert G. Stone, C. W. Thornthwaite and 


I boUeve that those industries which have been long and 
closely associated with the development of the institution 
recognize fully the advantage of having a single, indepen¬ 
dent, national standards organization. But those others 
which are only now beginning to consider the opportune¬ 
ness of the time for a standardization program covering 
types and sizes, trade terms, definitions and performance 
standards, may feel that the preparation and promulga¬ 
tion of standards is a matter of purely domestic concern, 
and should therefore bo carried out solely by their indi¬ 
vidual trade associations. 

There has also been some tendency for Government de¬ 
partments to do standardization work in their own ways 
and on their own lines. I believe that both those courses 
are wrong in prlnriple, and that the best results for any 
industry, and c<wt«dnly for the ihdtwfry of the nation as 
a whok» be obtained only if all work is oarried 
on wU^ a natiotnal orgai^Mon imh as ttis Brltisli 


H. G. Wilm. 

It ia hoped that the conunittee may serve as a efieor- 
ing-bouse for informatioB on research in elimatolog^ 
actually in progress. One of its first objectives is, 
therefore, to find out what researeh 1b now under way. 
The eommittee hopes to obtain the names of persons 
and institutions nesrw engaged in such research, and 
information on the eharaetar of the active projeets. 
The committee tniends to foster on active interchange 
of ideas tbrougfa estiddishment of connections irifh 
these i^earch woihm, Madxinery is being set up to 
prepare bibliographies on various phaeas of dimatoL 
ogy. As the need arises Subcommit^ will be fomed 
to deal with various special firida. 
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SCIENTIFIC NOTES AND NEWS 


Dtt. Pbbhin H. LonO; professor of preventive medi- 
eine at the School of Medicine of the Johns Hopkins 
University, is now a lieutenant colonel serving as 
medical director in the North African war theater. 

D». Donald C. Balfour, director of the Mayo 
Foundation, has been elected an honorary fellow of 
the Royal Society of Medicine, London. 

Dr. Albscky Nikolaevich Bach, biochemist of the 
University of Kiev, and Dr. Te-Pan^g Hou, Cliinese 
industrial chemist, will be awarded honorary member¬ 
ship in the Society of Chemical Industry at a dinner 
meeting of the society to be held at the Waldorf- 
Astoria on October 22. 

Th£ Clarke Memorial Medal for 1042 of the Royal 
Society of New South Wales has been awarded to 
Dr. W. L. Waterhouse, of the University of Sydney, 
'^in recognition of outstanding contributions in the 
sphere of natural science, particularly in plant pathol¬ 
ogy ” 

At a recent meeting of the Academy of Medicine of 
Cleveland, Dr. Howard Dittrick, for many years a 
member or cbainuan of the publications committee, 
was presented with the distinguished service award 
of the academy for 1943. The award consisted of a 
silver plate and went to Dr. Dittrick in recognition of 
his service to the academy over a long period of time. 

The doctorate of laws of the University of Leeds 
will be conferred on Professor H. S. Raper, Bracken- 
bury professor of physiology at the University of 
Manchester, and the doctorate of science on £. Y. 
Bvans, chairman of the British Gas Research Board. 

A DINNER in honor of Dr. Esther Rosencrantz, asso¬ 
ciate professor of medicine and lecturer in medical 
history and bibliography at the Medical Center in San 
Francisco, was given by fifty of her colleagues at the 
Palace Hotel on July 9 on the occasion of her retire- 
. ment from the Medical School of the University of 
California after a service of thirty years. From 
1920 to 1937, Dr. Roaenerants was chief of the Tuber- 
culoais Service at the San Franoisco City and County 
Hospital. 

Tbe American Society of Naturalists has elected 
the following officers to serve for the year 1943: H. J. 
Muller, Amherst Cdl^ PreHdefit; B. M. Duggsr, 
Univet^ty of Wisconsin, Vioihpreiiident; A, C. Kin- 
>ey, Indi^ University, Secnttvry; and M. R; Irwin, 
pnivereity of Wisconsin, Trsosarer. Tha fdUowing 
'yjim elected inembers of the soeie^ Ernest C. Abbe, 
Abrams, F. A. Beach, J. P. Bennett, James 
■ ‘ n, Bari 0. Butdi^ 

Da^d JBL Goddard, l^arl C. 


Hainncr, Edwin R. Helwig, Hope Hibbard, Theodore 

L. Jahn, John S. Karling, Stewart A. Koser, Alfred 

M. Lucas, Gordon Marsh, H. M. Porshley, Frederick 
V. Rand, P. L. Rialey, Ralph Singleton, J. M. Webber 
and S. H. Yarueli 

The interim Commission on Food and Agriculture, 
which was established by the United Nations confer¬ 
ence at Hot Springs, Va., has elected os its permanent 
chairman L. B. Pearson, minister-counsellor of the 
Canadian Legation, and as vice-chairmen M. Pavel 
Tchegula, of the Soviet Purchasing Commission, and 
Taou Ping-wan, of the Chinese Food Ministry. 

Colonel Sir A. Stan lev Angwin has been elected 
president of the British Institution of Electrical Engi¬ 
neers; T. G. N. Haldane and Dr. E. B. MoulUn have 
been elected vice-presidents; and E. S. Byng has been 
elected honorary treasurer. 

Dr. Earl 0, Butcher, professor of biology at 
Hamilton College, a member of the faculty lor fifteen 
years, has resigned to join the department of anatomy 
of the New York University College of Medicine and 
Dentistry. 

Db, Henry N. Harkins, of the Henry Ford Hos¬ 
pital, Detroit, has become associate professor of sur¬ 
gery at the School of Medicine of the Johns Hopkins 
University. 

Dil Eric Ogden, associate professor of physiology 
at the University of California at Berkeley, has been 
appointed professor of physiology at the School of 
Medicine of the University of Texas, Galveston, and 
clinical physiologist to the John Sealy Hospital. He 
has been associated with the division of physiology of 
the University of California since 1929. 

D». Stewart C. Thomson, assistant professor of 
anatomy at the Loyola University School of Medicine, 
Chicago, 111., has been appointed assistant dean of the 
school. He succeeds Dr. John G. Powers, who will 
enter private practice. Dr. Francis J. Braceland, 
dean of the Medical School, is now in the Navy. Dr. 
Amedeo S. Marrazei, assistant professor of pharnm- 
cologjf at the New York University College of Medi- 
cine^ has been appointed professor and head of the 
new deportment of pharmacology. 

Etbjblwyn B, WiLOcrx has been appointed assistant 
professor of nutrition at the Utah State Agricultural 
Coll^ at Logan. 

Dr. 0. N. Allen, professor of bacteriology and a 
formOr obakman of the department of botany of the 
University of Hawaii, has recently bemi named chair¬ 
man of the newly established department of bacteriol¬ 
ogy. 
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Thk U. S. Public Health Service has made a grant 
to Washington University to finance a cooperative 
study by Drs. M. Trotter and V. Lanier, of the de¬ 
partment of anatomy, and Dr. Howard McKnight, 
of the department of ohstetrics and gynecology, of 
the spinal dura mater and of the posterior surface of 
the sacrum in connection with the new method of con¬ 
tinuous caudal anesthesia in childbirth. 

Da. Chakles S. Hanes, chairman of the British 
Advisory Committee on Dehydration of the Combined 
Food Board, has been appointed director of food 
investigation in the Department of Scientific and 
Industrial Besearch. 

Dk. a. J. Amor has been appointed chief medical 
officer of the British Ministry of Supply in succession 
to Air Vice-Marshal Sir David Munro, who has re¬ 
signed to become medical adviser to the Ministry. 

The Times, London, reports that Dr. C. M. Wenyon, 
F.R.S., will retire shortly under the age limit from 
the position of director-in-ebief of the Wellcome Re¬ 
search Institution and director of the Wellcome 
Bureau of Scientific Research. His association with 
the laboratories, founded by the late Sir Henry Well¬ 
come, has extended over thirty-six years. Dr. Charles 
H. Kellaway, F.R.S., director of the Walter and Eliza 
Hall Institute for Medical Research, Melbourne, will 
assume the directorship-in-chief of the institution and 
the foundation’s other research laboratories as early 
in 1944 as possible. Dr. Wenyon has agreed to post¬ 
pone his retirement until Dr. Kellaway reaches 
Britain. Dr. N. Hamilton Fairley, F.R.S., a director 
of medicine to the Australian Army in the Pacific, will 
eventually take over the directorship of the Wellcome 
Bureau of Scientific Research. 

Dr, Ivor Griffith has been appointed research 
director of the Frank H. Lee Company, hat manufac¬ 
turers, of Danbury, Conn. He will continue as dean 
of pharmacy at the Philadelphia College of Pharmacy 
and Science. 

Donald E. Sharp, formerly assistant to the vice- 
president and director of research of Hartford-Em- 
pire Company, of Hartford, Conn., has joined the 
liibbey-Owens-Ford Glass Company as assistant di¬ 
rector in charge of glass technology. 

Dr. H. J. Channon, Johnston professor of bio¬ 
chemistry at the University of Liverpool, known for 
his work on fats and fat metabolism, has resigned to 
become associated with Unilever, Ltd, 

Major General James C. Magee, a former Sur¬ 
geon General of the Army, who has recently returned 
from a visit to the troops in England and North 
Africa, delivered on August 9 to the faculty and stu¬ 
dents of New York University College of Medicine a 


lecture on military medicine with special reference to 
tropical diseases. 

The Parsons Memorial lecture for 1943, given 
under the auspices of the Physical Society, London, 
will be delivered early in the autumn by Lord Ray¬ 
leigh. 

The annual meeting of the American Psychological 
Association will be held at Northwesteni Universily 
from August 31 to September 1. Owing to the seriods 
crisis in the field of transportation it has been voted 
that council members only be encouraged to travel 
any distance to the annual meeting. Those in the 
immediate vicinity are invited to attend a ^‘token^ 
annual meeting. It is expected that most problems 
can be presented to the council by mail and that busi¬ 
ness requiring action can be handled by the emergejicy 
powers granted to the council at the last annual meet¬ 
ing if a quorum is not available. Other matters may 
need to be referred by mail to the broader base of 
associates and members. Headquarters will be main¬ 
tained at Scott Hall. The council will be in session 
beginning on August 31 in the Hardy Lounge in Scott 
Hall. The “token” annual meeting is scheduled for 
Thursday, September 2, beginning at 1:30 p.m. in 
the auditorium of Lutkin Hall. It is expected that 
this meeting will be local and unrepresentative and 
that only those in the immediate vicinity whose pres¬ 
ence will not tax the transportation system will attend. 

The Times, London, reports that many leaders of 
British agriculture and representatives of twenty-eight 
nations gathered at Harpenden on July 27 to cele¬ 
brate the centezuiry of Rothamsted Experimental Sta¬ 
tion. Welcoming the visitors at luncheon, Lord Rad¬ 
nor, chairman of the Lawes Agricultural Trust, said 
it was a matter of great pride to them that this was 
the first agricultural research station to celebrate its 
centenary. Lord Radnor paid a tribute to Sir John 
Bussell, the retiring director. Mr. Hudson, congratu¬ 
lating Rothamsted on attaining its centenary, said 
“that phosphates had become the touchstone of agri¬ 
cultural production, and we owed the discovery of 
superphosphate to Sir John Lawes. Fortunately we 
were now receiving substantial imports of phosphate 
rock from North Africa, and this would be of great 
value in securing full crop output. Research wae 
necessarily a long-term problem, and separate organi¬ 
zation was needed to disseminate the fruits of research 
in practical knowledge among farmers/^ Sir John 
Russell expressed Rothamsted’s pride in the world¬ 
wide recognition of the Work of the past century* 

An expanded program of reseandi through fellow¬ 
ship grants for the 1943-44 acfideinio year has hews 
announced by the Wm. S. MerroU Oomjmny, phar^** 
eenlM manufacturers of Cincinnati. 
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organic chemistry, bacteriology, pharmacology and 
biochemistry will be oond acted at Cincinnati, Cornell, 
Illinois, Indiana, Louisville, Michigan, North Caro¬ 
lina, Ohio State, Pennsylvania and Temple Universi¬ 
ties, and at Kansas State Teachers College. Grants 
for clinical research fellowships have been made to 
the Chicago Maternity Center, the University of Cin¬ 
cinnati, Harvard University, the University of Louis¬ 
ville, the University of Nebraska, the Pennsylvania 
Post-Graduate Hospital, Wayne University and Wash¬ 
ington University. 

Nature reports that the National Research Council 
of Canada will award for the academic year 1943-44 
fourteen fellowships of the value of $750 each, thirty 


studentships of $650 each and twenty-one bursaries of 
$250 each. The sixty-Ove successful candidates for 
these post-graduate scholarships comprise graduates 
of fifteen Canadian universities, and they will carry 
out research work in the coming year at eleven of 
these institutions. As a result of war conditions, the 
fields of science in which the scholarship holders will 
work are reduced in number as compared with a few 
years ago. By far the greatest number will work in 
various branches of chemistry related to the war effort. 
According to a general classification adopted in an¬ 
nouncing the awards, forty-nine will study chemistry, 
six physics (including one radiology), four biochem¬ 
istry, two genetics, and one each biology, mineralogy, 
mechanical engineering and electrical engineering. 


DISCUSSION 


THE MOSSES OF LURAY CAVERN. 

VIRGINIA 

The writer returned ‘ to the Caverns of Luray in 
the Shenandoah Valley of Virginia in September of 
1941 for a more complete sampling of the mosses that 
are now gi*owing upon the floor, walls and coiling of 
the cavern wherever artificial light has been cast in 
time and amount sufficient to cause germination of the 
moss spores. Through the courteous assistance of the 
cavern management a tliorough examination of the 
cavern was made, and ail specimens which to the un¬ 
practiced eye appeared to be different in any form or 
color were collected. Though it can not be claimed 
that the collection is complete, it should present, how¬ 
ever, a fair cross section of the kind of mosses in the 
Caverns of Luray. The specimens were sent to Dr. 
W. C. Steere, of the University of Michigan, who has 
kindly provided the identifications given in the column 
in Table 1 under '^plant.” 

TABLE 1 


station Plant Description 


Ramble 
Cross of 8 


Cross of 8. 
crounU 
Wt 

Rllrror Lake 

Entrance 
wan. X2 

Mt above 
^ floor 

Dream Lake 


heptobryum pprifortt 
(Heflw.) ^hlmp. 
Bryum paeudotri^ 
gueinm (Hedw.) 
Bchwaw. 


Oeratodpn purpureua 
(HedW.) Brfd. 
Surhpnehiufn serru- 
lofum (Hedw.) 
Klndb. 


Bryum jisoiMfofri- 
onefraia (Hedw.) 


Scowaegr. 
Wei«4a vSiitula 
HHedw.) 


TMdium wpk 
RanAle— Alaae 


One-Inch long tliln 
stems, spare of leaves 

1- lnch long stems, well 
covered with leaves 

2- incb long slema, lux- 
urloos leaf develop¬ 
ment 

i-lnch flne stems, small 
fine leaves 

Btems an inch or more 
long, quite leafy 


ZiOng stems, leafy 


Very short tight 
bunefaes of stems, 

^ leafy 

Long steins full of 
^^tlgbtly^MCked leaves 
MXmite fliametits. frac¬ 
tion of mm long 


d ltralter B, Lang^ Sozekob, 94-8444, p. 414, October 


It is interesting to note that algae were found 
tenaciously growing to the limestone ceiling as a thin, 
compact, dark-green matte and under the same-condi¬ 
tions as the mosses. 

Supplemental samples of the moss specimens were 
spread between blotters and packed away at the time 
they were collected. When the containers were 
opened after the specimens had been more than a year 
without light or moisture they were found to be as 
green as ever. 

Some two years ago the new Skyline Caverns near 
Front Royal, Va., were opened to the public after hav¬ 
ing been equipped with a modern lighting system, I 
was privileged at the time to make a thorough exami¬ 
nation of the cavern for evidence of moss but found 
none except in the entrance corridor in the immediate 
vicinity of lights that are allowed to burn more or less 
continuously. This new moss growth appeared like 
a faint green fuzz upon the limestone. In time, it is 
expected that mosses will germinate within the cavern 
where the large projectors have been placed. 

Dr, Frans Verdoorn has recently brought to my at¬ 
tention a paper by Jacques Molieu on American cavern 
flora* in which he presents some interesting conclu¬ 
sions regarding a comparison of American and Euro¬ 
pean cave flora. Maheu states that the flora of Ken¬ 
tucky caves and those of Europe are the same and 
deduces therefrom that it is possible to establish one 
classification of cavern flora which will be universally 
applicable regardless of country or climate. He notes 
that American forms are more reduced and less varied, 
but that the variations are absolutely parallel with 
those of Europe; sterility, lengthening of the leaves, 
.wider spacing of the leaves on the stems, elongation 
of the cells and disappearan<)e or thinning of the nerve, 
two most important factors in bringing about this 

^La flora oavemleole am^rioaine (Grottes de Mammoth- 
cave ct do City-cave, 4tat de Kentucky), Bid2. 3oe. BoL 
4e Jhmpe, 63 j 89 * 57 , 1986 . 
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transformatioo of plant life entering the environment 
of caves are humidity and reduction or total elimina¬ 
tion of light. He further emphasizes the fact that of 
the American oaves he has visited, he did not find the 
flora as rich as that of Europe and the neighboring 
Species, but more transformed. 

One wonders whether the flora in large caverns in 
the desert area of southwestern United States has not 
been more transformed where the humidity of the 
upper part of the cavern is affected by the regional 
environment 

Walter B, Lakg 

U. S. Geological Rurvev 

THE HEATH HEN 

This is rather a belated attempt to draw attention 
to one of the statements made by Dr. W. C. AUee in 
his article published in Science for June 11 in which 
he cites safety in numbers ns one of the evidences of 
natural cooperation. This is one of the most impor¬ 
tant principles of conservation and one which should 
be driven home to all Americans. I do not think 
there would be a better way to explode the idea that 
a single pair of animals can regenerate a host of the 
species than to quote from another publication of Dr. 
Ailee^s, “The Social Life of Animals,” discussing the 
fate of the heath hen. 

The heath hen was most abundant in Massachusetts, 
hut by 1850 it had been killed off until it was to be 
found only on Martha’s Vineyard and nearby islands 
and among the pine barrtms of New Jersey. By 1890 to 
1892 the birds had diminished to a scant two hundred at 
most, restricted to Martha’s Vineyard. As soon as the 
’’bird staffers” heard how rare they had become, prices 
went up and museum collectors rushed in to get epccimens 
before they disappeared like the dodo. By 1907 the count 
had been reduced to seventy-seven. The Hoath Hen Asso¬ 
ciation was formed. The society arranged for almost 
three thousand acres of protected range for the birds. 
By 1916 their numbers had increased to two thousand. 

Then came a Are, a gale, and a hard winter, with an 
unprecedented flight of goshawks, and in April, 1917, 
there were fewer than fifty breeding pairs. Tho next 
year, when there was an estimated total population of 
one hundred and fifty, the heath hen range was invaded 
by several expert photographers who took motion pictures 
of mating behavior. In the face of this disturbance at a 
critical time, still a good year allowed the birds to in¬ 
crease and again spread over Martha’s Vin^ard. In 
1920 three hundred and fourteen were counted; but there¬ 
after a decline in numbers set in which was never stopped. 

In spite of increased measures of protection, the 
census for the succeeding years were 117,100, 28, 54, 
25, 35» The last one seen was a banded male, in 1932*' 
These facts clearly point out the folly of waiting until 
near extinction before preserving a species. 

Jauibs H. Paknsll 


MOIUBSRIN^ BOOK ILLUSTKATIOKS 

The writers have a particularly good reason for 
agreeing in toto wiHi the suggestions made in Lewis 
G. Wfistgate’s article, “On Numbering Book Illustra¬ 
tions,”^ Eleven years ago we employed the principle 
now sponsored by Westgate of numbering tables and 
nomographs according to the page on which they 
occur.* 

From the point of view of both author and pub¬ 
lisher, more work is involved in numbering the table 
that is found on page 86 as Table 86. Comments we 
have received indicate that, from the rcader*a stand¬ 
point, this extra work is amply justified. We join 
with Westgate in hoping that an increasing number 
of authors will see that the figures, tables, etc., in their 
scientific texts and reference books are referred to by 
their page numbers. 

Auwert K. Kttbtz 

Litv Insurance Sales Besxarch Bureau, 

HAKTr<»i>, Conn. 

Jack W. Dunlap 

Uniyxrsitt op Bochrbter 

NEW WORDS IN SCIENCE 

I WAS very much interested in a recent letter in 
Science by E. F. McDonald, Jr., discussing the new 
word, Radionics, As science editor of the College 
Standard Dictionary, now undeii^oing a thorough re¬ 
vision, it is a good part of my job to watch for, track 
down, estimate and define the hundreds of new terms 
beixig introduced into the various sdenees, both theo¬ 
retical and applied. Mr. McDonald’s comments on 
Radionics sent me on a hunt through various current 
sources, but with disappointing resulta. I have not 
succeeded in finding the word in actual use in the few 
technical journals 1 have seen, including the Rmsw 
of Scientific Instruments, Science News Letter, the 
Journal of Chemical Education and a nuniber of 
recent books. 

I wonder if any of your readers could supply me 
with further information on the origin, date of first 
use, originator, range of usage, etc., regarding this 
very expressive term? The status of the men who 
favor it over electronics (which I still find used rather 
extensively) suggests survival value and naturally I 
am anxious to see that it has the proper rating in our 
dictionary, along with a respertable nmber of other 
new terms, such as vitamer, betatron, ieetono^yeicet 
paleopedoloffy and geotechnclbffy* 

It has long seemed to me that both scientist and 
layman would be |n^tly benefited by a more intdli^ 

96; 56Ii December 25, 1942, 

a Dunlap aid A. K. Kurts, '^Itandbook of 
tieal BiHBOffraplis, Tables, and Fbinniilas.^’' Wwlfi BMb' 
Oonqpany, 1691^^ 



fent and ^Ofinprebenaive treatr&eoft of what I like to 
oall the language of science. Especiftll^r does this 
seem desirahle in the general dictionary, as distin¬ 
guished from the many technical glossaries accessible 
to—and often understood only by—trained specialists. 
In my personal dies, as well as in the master files in 
the Funk and Wagnalls reference department, are 
hundreds of cards dealing with this field of knowledge 
alone. The material, indeed, is so rich, and it aooumu- 
lates so rapidly, that I have been encouraged to com¬ 
pile a sort of annual glossary of new (or relatively 
new) scientific and technical terms, the first modest 
instalment of which appeared in the 1§43 edition of 
the Ifew International Year Book. 

I hope that some of your readers with a flair for 
the terminology and nomenclature of the sciences may 
feel prompted to comment on the points raised in this 
letter, possibly even contributing such new terms as 
they consider important for the proper understanding 
of new developments in their own fields. It is true, 
as Faraday sensibly remarked, “that names are one 
thing and science another'^—but was it not Faraday 
who gave us electrolyte, anode, cathode, electrode, 
ionf And, despite Mr. McDonald’s plea for radionics, 
how large is the language-debt of science to Johnstone 
Stoney’s fertile neologism, electron! 

Habold Ward 

Nkw YoaK, N. T. 
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HAltlOUAL L£ARMBD SOCIETY GROUPS 

Iw my article “National Learned Society Groups” 
(SonsirOB, May 7), by some slip of the pen, I inad¬ 
vertently mentioned the Geological Survey, intend¬ 
ing to cite one of the Government Bureaus speoificaliy 
mentioned before a House Committee by Secretary of 
the Interior Ickes. Actually the Survey is one of the 
few departments requiring of its staff, I am now told, 
a written statement of freedom from any paid con¬ 
nection with private corporate interests. I have been 
assured that this measure is strictly enforced, requir¬ 
ing rigid devotion in scientific matters connected with 
geology to the national interest. If all scientific de¬ 
partments of the nation and of the separate states, 
together with all colleges, universities and technical 
schools had this freedom from any private corporate 
connection my proposals would be superfluous. 

Permit me to say that 1 have had scores of letters 
of approval and a score of interviews with supporters 
of my propositions; these include men in practically 
all the larger Eastern institutions as well as many in 
state universities, government bureaus and even from 
the far-off Oriental Institute of Oriental Studies in 
the Hebrew University of Jerusalem. 

There have been four letters in opposition. I note 
that none of the objectors mention whether they have 
such paid connections with corporations. 

Louis C. Karpinski 
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SCIENTIFIC BOOKS 


SAMUEL F. B. MORSE 

* 

The American Leonardo. A Life of Samuel F. B. 
Morse. By Cabivton Mabbb. 32 and 380 pp. New 
York: Alfred A. Enopf. 1943. 


From the brilliant introduction by Professor Allan 
Nevins to the final of the 380 pages by the author 
the reviewer found this to be a highly interesting and 
informative book. The 1876 “official” biography by 
Prime (nearly 800 pages) is very largely filled with 
bng letters by or to Morse and with copies of docu¬ 
ments bearing m the story of the telegraph. Bui in 
this book the author has sdMi upon the siUient points 
of tnai^ letters and documents even more than were 
known to Prime and, with ocesaienal quotations, has 
painted a portrait rich in color, accurate in detail. 
Every important statement eonoerning Morse is docu¬ 
ment^; that is, a reference to the original source is 
given so that the reader may, if he wishes, verify its 
aci^aty. These irafisre^ (4fi pages at the back of 
the iKMdt) about 740, but one reference may 

r list of several sonrees so that the total num¬ 


ber of documents to which the reader may refer runs 
into the thousands. However, there is unity, con¬ 
tinuity, alluring appeal and literary excellence in the 
body of the book. 

This is more than a biography of Morse; it is a 
story of his time. For here we got glimpses of many 
of the prominent men with whom Morse had contact: 
His father, the Reverend Dr. Jedediah Morse, the 
stem, just Congregational minister, the author of the 
first American geography, a founder of the American 
Board of Foreign Missions, projector of the Andover 
Semmaiy; the foremost painters Stuart, Copley, 
West, Trumbull; the foremost scientists SUHinan, 
Day, James Freeman Dana, Oersted, Ohm, Henty, 
Wheatstone, Arago, Ampere; the writers, Coleridge, 
Bryant, Cooper; the inventors, Whitney, Fulton, 
Daguerre, Steinheil; the statesmen, President Mon¬ 
roe, many members of Congress, Lafayette. We fol¬ 
low Horae as a struggling painter with a great ambi¬ 
tion to paint historical scenes but compelled by 
poveriy to paint portraits, at times, 14 hours a day. 
In ^ boo^ there are sixteen excellent reprodnetions 
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of paintings by Morse, chiefly portraits. They help 
to conflrm the view, which many artists hold, that 
Morse was one of the foremost portrait painters of 
his time, comparing not unfavorably with Gilbert 
Stuart. We see Morse as a public-spirited cituwn, a 
leader in the Nativist movement, a forlorn hope can¬ 
didate for the mayoralty of New York. We note his 
fight against the O^Connel Guards, a military order 
of the Irish in New York, a forerunner of the Ger¬ 
man American Bund. We see him greeting the inven¬ 
tion of the daguerreotype with great enthusiasm. 
He *‘saw in the image of a spider^s head, no bigger 
than a pin, a minuteness of organization which he 
believed had not hitherto been known to exist. The 
discovery would open a new field of research, he pre¬ 
dicted, with results as startling as when the micro¬ 
scope first came into use.” He was one of the first 
American photographers. Then comes the great 
story of the beginning of the telegraph, and the 
Atlantic cable, the ridicule heaped by members of 
Congress on the idea of communicating intelligence 
through considerable distances by means of electric 
signals (^^Senator Smith studied Morse’s face for 
signs of insanity”), the successful experiment and 
the world’s extravagant acclaim. 

The author is critical in his appraisal of Morse as 
a scientist, but he gives a few quotations of the find¬ 
ings of scientific bodies. These make it clear that 
though Morse was not the sole inventor of the tele¬ 
graph, he was the inventor of the Morse method of 
telegraphing—the method that has survived, with 
slight modifications, through these hundred years. 

The reviewer has one mildly adverse criticism. It 
is in regard to the title. "Why drag in Velasquezf”— 
in this case, Ijeonardof True, Morse called attention 
to the fact that artists may have abilities along various 
lines. He named Leonardo as a conspicuous example. 
Prime also names Tjeonardo as a scientist-artist, simi¬ 
lar to Morse. But though there are points of similar¬ 
ity there are also great differences. Think of the 
origin of the two men. Think of Morse, the New 
England Puritan, the lifelong uncompromising foe of 
low standards in human conduct—^then compare him 
with L(?onardo. The author must share the view that 
there is an important difference, for there is probably 
more than mirth in his statement concerning Morse’s 
friend and teacher, *^Allaton (a Southerner) was a 
Godfearing man, even compared with New England¬ 
ers.” So where does Leonardo standi 

The book brilliantly bears out Professor Nevin’s 
statement, "The life of Samuel P. B. Morse ... is 
fascinating partly because of the versatility of his 
undertakings, partly because of the rich interest of 
his mind and character.” 

GOBDOK FeBBIE HtTLL 


ALASKA DIARY 

Alaska Diary, 192B^193L By AmeS HedliCka. The 
Jaques Cattell Press, Lancaster, Pa. xv + 414 pp., 
with 232 Ulnstrations. 1943. $5.00, 

Webb it not for gas rationing and military priori¬ 
ties this book would precipitate a traffic jam on the 
Alaska highway. Dr. Hrdli^ka is careful to point out 
that there are other spots in the world for greater 
adventure, yet his clear style paints an intriguing 
picture of Alaska as offering the challenge of a fron¬ 
tier. The book is a diary of his archeological expedi¬ 
tions to Alaska, Yukon, Kuskokwim River and Nusha- 
gak, but it tells far more than the mere i^covery of 
stone tools and human bones. It tells much of the 
living people of Alaska; it tells of the weather, of 
food, of transportation; it tells of opportunities, of 
hardships; and always it tells of Alaska, our for 
northwest border-country. Dr. lirdliSka went on 
these expeditions not as an "adventurer” or "ex¬ 
plorer,” but as a trained observer seeking to learn 
more of natural laws, especially as related to man 
and his prehistory. The volume is not an epic with 
pretense to literary grandeur; it is the day-by-day 
record of a simple unassuming man who looked, 
listened and stopped to learn. 

On the expeditions Dr. Hrdli^a collected nearly 
4,000 crania and skeletons and measured many living. 
From the study of these data he concluded that "the 
entire littoral region of northwestern Alaska north 
of tlm Yukon, the habitable islands of the Bering Sea 
and the lower portions of the three large rivers appear 
to have always been occupied by the Eskimo.” No 
trace of any other ty^e of man has been found here. 
The upper reaches of the Yukon, the Kuskokwim and 
Noshagak were always sparsely occupied by Indians. 

The Eskimos are not homogeneous, probably trace¬ 
able to "a number of strains” in Asia. Three sub- 
types are recognized among the Indians: (1) the 
Yukon, Tanand and upper Kuskokwim; (2) Shage- 
luk-Slough; (3) the Chugatchi to the south of the 
Nushagak. There arc no distinct lines of demarcation 
between Eskimo and Indian types, although extremes 
in each are readily distinguishable, one from the 
other. 

Dr. Hrdli&a concludes that no mass migration 
came over from Asia. Rather, "the Asiatics came in 
dribbles,” along the coast and a bit inward at river 
mouths. As to the time element, he concludes that 
"it could not be called very ancient, not reaching per¬ 
haps beyond the earlier parts of our era.” 

The publisher are to be congratulated upon their 
technical skill. The bock is printed npoa excellent 
paper and the illustrations, mostly photbgraphs by 
the author, often taken under adverae lightii^ eondi- 
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ticnis, are well reproduced. The author is to be con¬ 
gratulated upon a fascinating record of soicntido ob¬ 
servation. It probably won^t rank with the "Voyage 
of the Beagle*’ in importance, but it certainly evi¬ 
dences the same motivation of intellectual and acien- 
tiflc curiosity. 

WiiiTON Marion Kroghan 
Univshsity or Chicago 

TIMBER 

Timbers of the Nev) World, By Samubl J. Record 
and Robert W. Hess, xv + 640 pp., 58 plates, 75 
figs., 8 maps. New Haven; Yale University Press. 
1943. $10.00. 

"Timbers of the New World” is the successor to 
but not a second edition of "Timbers of Tropical 
America,” published in 1924. The new work cx)ntains 
more than twice the amount of material as in the old 
and is treated differently. In the old work a detailed 
macroscopic description is given for each individual 
wood with very little anatomy. Since the publica¬ 
tion of "Timbers of Tropical America,” Rettord and 
Hess and other investigators interested in the com¬ 
parative anatomy of wood have devoted more time 
to detailed anatomy. However, in order to limit the 
descriptions of so many woods to one volume, the 
old plan could not be adopted for the new work be¬ 
cause its field is extended to include species north and 
south of the tropics of the entire Western Hemi¬ 
sphere. This is the first attempt by any one to deal 
with all the larger woody plants of the Americas. 

The new work is an encyclopedia of the best infor¬ 
mation available concerning the trees and larger 
shrubs native to South America, Central America, 
Mexico, the West Indies, U. S. A. and Canada. There 
arc descriptions of the trees and woods of more than 
1,100 genera and 166 natural families. For con¬ 
venience of the reader the arrangement is alphabetical 
by families and genera. Under each family is listed 
the number of genera and species, their geographic 
location and a general description of flowers, leaves 
and fruit. The genera of greatest economic impor¬ 
tance are emphasized. There follows a general macro¬ 
scopic description of the woods. In fine print is given 
a detailed anatomical description of the family by 
genera followed by a reference such as that given for 
the Anacardiaeeae; "For anatomy of the different 
genera eee Tropical Woods 60: 16-45.” Following 
the anatomical description of the woods of the family 
the various genera are listed alphabetically. Under 
each genus are given the important economic species 
with descriptions of the tree, flowers, fruits and leaves, 
and a macrosoopio generic description of the woods. 
The important economic products such as drugs, oils, 
Jeema, fruits, etc^, together with the uses of the woods 
arelfiited for each species. At the end of each generic 


account is given an alphabetical list of trade and 
common names for the woods by countries. 

The latest accepted terminology is used doing away 
with much confusion which existed concerning the 
nomenclature of certain genera, such as: Tecoma and 
Tabehuia in the Bignoniaeeae; certain species of Cor^ 
dia in the Boraginaceae; Amburana and Torresui, 
Cajoba and Pithecolohium, lAbidibia and Caesalpima, 
Vataireay Andira and Tipuana of the Leguminosae. 
Other examples could be mentioned. Furthermore, 
the botanical identities of timbers which have been 
known to commerce for a long time, such as Cocobolo, 
the Rosewoods, Brazil wood, Kingwood, etc., have 
been cleared up. 

In recent years certain investigators have attempted 
to correlate anatomical characters of the stem with 
gross morphological characters in a natural system 
of classification. Toward this end the results ob¬ 
tained from anatomical studies, approached from the 
point of view of phylogeny, have given striking re¬ 
sults. The authors state in the preface: 

Taxonomic botanista base their concepts of families, 
genera, and species on morphological characters of the 
reproductive and vegetative parts of a plant, and are not 
always in agreement as to the constitution of particular 
•groups. • . . The present authors have considered these 
taxonomic problems from tlio standpoint of wood anat¬ 
omy, and when confronted with alternative proposals by 
different botanists, have made their choice on the basis of 
anatomical characteristics. 

As an example, the species of Picrodendron have 
been variously referred to the Juglandaceae, Ana- 
eardiaceae, Sapinduceuc and Siniarubaceae, are simi¬ 
lar in wood structure, and do not indicate close affin¬ 
ity to any of the four families to which the genus 
has been referred. The genus, therefore, has been 
placed in the family Picrodendraceae established by 
Small in 1917. Several other examples concerning 
inconsistencies in current classification are called to 
the attention of specialists in those groups. 

Toward the end of the book is an explanation of 
the tenoB used in the wood descriptions. The terms 
are illustrated with 75 excellent photomicrographs 
prepared especially to sliow variety of anatomical de¬ 
tails. Also at the end of the book are lists of families 
classified with reference to special properties and 
uses of their bark, leaves and timber. The special 
lists are designed for convenience in locating trees and 
woods having special properties and uses or suitable 
for the same purposes as better-known kinds. The 
wood descriptions are based upon specimens in the 
collections of the Yale School of Forestry. The total 
number of samples available for comparative study is 
about 40,600, of which 22,000 are American. At the 
end is a itomplete bibliography of the principal pub- 
licatkmti arranged by countries. 



The book is indispensable as a general referenoe intsraded in tbe emtomie {^rodnete of tbs forest^ In- 
for taxonomists, teachers and students of economic eluding'wood ntilisation. 

botany and wood technology, and others who are Davio A. Kbibs 

SOCIETIES AND MEETINGS 


THE ANNUAL MEETING OF THE ROYAL 
SOCIETY OF CANADA 

Th£ annual meeting of the Royal Society of Canada 
was held at McMaster University, from May 25 to 27. 
The scientific sections of the society held their meet¬ 
ings in the Science Building of the university and the 
general meetings took place in Convocation HalL 
The president of the society, Profeasor J. B, Collip, 
r*R.S., presented the medals at the evening meeting 
on May 25. The Plavelle modal was awarded to Pro¬ 
fessor B. P. Babkin for his outstanding work in ana¬ 
lyzing the secretory mechanism of the digestive glands. 
Professor John L. Synge received the first award of 
the Henry Marshall Tory medal for outstanding con¬ 
tributions to applied mathematics, and the Willet Q. 
Miller medal, also awarded for the first time, was pre¬ 
sented to Professor Norman Levi Bowen in recogni¬ 
tion of his contributions to geology. Following the 
presentation of the medals. Dr. Collip read his presi¬ 
dential address on ^^Science and War.” After briefly* 
reviewing the part played by science in former con¬ 
flicts, Dr. Collip emphasized the important contribu¬ 
tions of physicists, chemists and other scientists in the 
present war. He dealt in some detail with aviatiem 
medicine and the cooperation between the men of sci¬ 
ence and the armed forces in solving many of ^e 
problems which modem warfare presented. He re¬ 
ferred to the recognition and support that scientists 
were now receiving as an integral part of the war 
effort and pointed out that much of this research work 
is producing results that will be equally important in 
the post-war period. 

A further feature of the meeting was the sym¬ 
posium, held after the dinner on May 26, on ^^Mediosl 
Investigations as Applicable to the Armed Forces,” 
at which Surgeon Captain A. McCollum, Medical Di¬ 
rector General of the Royal Canadian Navy, spoke 
in general terms of the organisation for research in 
this service and of the work already accomplished. 
Surgeon Commander C. H. Best, F.R.S., director Of 
the Royal Canadian Naval Medical Research Unit, 
gave 0 more detailed account of some of the results 
achieved in connection with nutrition, night-vision and 
similar problems. Brigadier J. C. Meakins outlined 
briefly the medical research going on in the army and 
Group Captain J. W. Tice, director of Medical Ser¬ 
vices (Air), spoke of some problems of interest to 
the Air Force in particular. This was followed by 
Squadron Leader K. A. Evelyn, who discussed in 


further detail many of the special problems in avia¬ 
tion medicine, at the conclusion of which he showed a 
moving picture film entitled *‘Oiygen.” This film was 
shown as a special feature, permission for which had 
been specially granted. The film was prepared under 
the auspices of the Associate Committee on Medical 
Research of the National Research Council for use in 
training enlisted aircrew in the essentials of physi¬ 
ology and the effects of high altitude flying, pointing 
out the importance of the special precautions re- 
quked. 

Professor J. K. Robertson delivered the presiden¬ 
tial address in Section III (Chemical, Mathematical 
and Physical Sciences) on “The Role of Physical 
Optics in Research,” in which the speaker reviewed 
the discoveries into the nature of light, atomic and 
molecular structure and in astronomy that have re¬ 
sulted from the application of physical optics in 
spectroscopy, interferometry and diffraction. This 
historical account was followed by an address on 
^Klhemical Reactions of Excited Atoms,” by Dr, E. 
W. R. Steaoie, and a paper on “Molecular Spectra 
and their Applications,” by Dr. Andrew McKellar, 
who spoke particularly of applications in astronomy. 
Thirty-eight papers were presented to the section, the 
ntAjority of which were read by title. Owing to the 
pressure of war work few physicists and chemists 
were in attendance, but mathmnatics and astronomy 
w^e well represented. Among those papers which 
were read, mention mey be made of a few of some 
general interest. Professor Laehland Gilchrist and 
J. W. Britton gave an account of further experiments 
on the use of drill holes in electrical methods aS an 
aid to the location of mineralised bodies and rock 
structure. Dr. J. A. Pearce announced the orbital 
elements of 222107 lambda Andromedae as re¬ 
vised on the basis of recent measurmnents and also 
the orbital elements of the speetrographie Binary 
HJD. 34S&3. A paper of particular interest was given 
by Dr. L. M. Pidgeon on the production of lig^t 
metals, in wbbdi he reviewed the metiiods for the 
separation of magnesium and the dil&caltiCs vhteh 
had to be ovm’Come. He gave an account of his own 
experiments which resulted in tiie present method 
used in obtaining large quantities 6f magnesium ms^ 
in Canada sinee tiie outinredc of hostilities. Dr. 
Bdanske and L. Marion reporiied isolation of e^t 
aikdoids ifom 

pa|«m wexw in^csei^ hj Dr^ Pfid A 



Ms co-workers, un<mg wlu^ mention may be made 
one in which the isolation of some new sulfamides 
in the I-X-Diphenylindane was announced* Perhaps 
the most interesting paper presented to the section 
was one of those given by Professor E* F* Burton, 
in which J. H. L* Watson showed how stereoscopic 
photographs had been taken with the electron niiero- 
seope and exhibited several examples to the members 
present. This new technique enables one to view the 
objects photographed so as to bring them out in three 
dimensiotis, thus adding depth to the pictures and 
revealing new features in the structure of smoke and 
metallic particles. At the conclusion of the sectional 
meetings, Professor T. Thorvaldson was elected presi¬ 
dent of the section for the year 1943-44. 

In Section IV (Geological Sciences), Professor M. 
B. Baker gave the presidential address and spoke on 
^^Gold and Iron Prospects in Canada.^’ This address 
was followed by sixteen papers on various geological 
investigations. Among these I)r. E. A. Hodgson de¬ 
livered a very interesting paper on the “Rock Burst 
Experiments at Lake Shore Mines, Elirkland Lake.” 
The author outlined the program of the investigations 
carried out since 1939 and gave some of the results 
already obtained. Equipment has been designed to 
pick np, amplify and record the small subandible 
snaps which occur in a rock under pressure and which 
increase in number as the pressure increases. The 
records of a severe rock burst which occurred on 
January 29> 1943, show conclusively that the method 
clearly delimits the area under pressure to within a 
hundred feet or less. So far, attempts to predict 
bursts as to time have not been successful; but it is 
hoped that further work will result in some measure 
of time prediction. 


179 

Professor G. B. Bead, president of Section V (Bio¬ 
logical Sciences), spoke on “Wonnd Infections and 
Local Chemotherapy.^^ This paper dealt with the 
treatment of wounds with the sulfa drugs and the 
speaker emphasiaed the necessity of ax>plyiiig Ihe 
drug as soon as possible after the wound has been 
inflicted in order to obtain the greatest benefit. Fifty- 
six papers were presented to this section, many of 
which will appear in scientific journals. Space per¬ 
mits the mention of the two invited papers only. The 
one by Dr. Babkin, on “Secretory Mechanism of the 
Digestive Glands,” contained a survey of the work of 
his laboratory on this subject. Briefly it might be 
stated that the investigations established that the 
mneoUB, demilune and myo-epithclinl cell groups of 
the fiUbmaxillary gland each have a separate innerva¬ 
tion, and that the surface epithelium cells of the 
gastric mucosa and the mucoid, peptic and parietal 
cells of the gastric glands are under independent 
nervous or humoral control. The conclusions to be 
derived from this work were stated and further analy¬ 
sis of the secretory function of the digestive glands 
given. The second paper, by Professor G. W. Scarth, 
on “The Mechanism of Frost Resistance,” contained 
an account of the modes of frost injury to plant cells 
and of the protoplasmic changes which accompany 
frost-hardening. He also discussed how the different 
hardening changes afford protection. The new presi¬ 
dent of this section is Professor H. S. Jackson, 

At the general meeting of the society, Monsignor 
Olivier Maurault, rector of the University of Montreal 
and a fellow of Section I, was elected president of 
the Royal Society of Canada and Professor J. K. 
Robertson was elected vice-president. 

David A. Kbts 
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SPECIAL ARTICLES 


THE PRODUCTION OP FOLIC ACID BY RAT 
LIVER IN VITRO 


A FBEUHIKABT StudywUg Strepiococcua lactis R, 
indicated that the urine of man contains only very 
small amounts of folio acid. We have found, using 
that the daily urinary excretion 
of this factor by IS normal individuals, based on the 
amy of 42 samples^ averages 0.0108 mgm units 
(0.0038 to 0.0236 tJogm units) The average daily 
folic acid intake of well-fed odutts has been reported 
to be about 1.4 mgm units per day.° Evidently folic 


i L. D. Wright, J. R Kcldahan. V. H. Oheldolin, A. 
Taylor, ®. E. Shell and R J. WHBams, University of 
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acid is unlike other members of the vitamin B eom- 
plqx (thiamine, riboflavin, pantothenic acid, biotin) 
in ^t only a trace appears in the urine of man 
(< 1 per cent, of the probable dietary intake). 

To test the possibility that the folic acid is excreted 
in the urine in a complex form without microbiological 
activity, urine samples were subjected to autoclaving, 
autoclaving with very dilute acid or alkali, and diges¬ 
tion with takadiastase (an enzyme preparation used 
to releese folic acid from tissue combination*). These 
proeedum did not increase the amount of folic acid 
found in the urine- We have observed, however, that 
incubation of urine with a fresh rat liver preparation 
caus^ the Appearance of more folic acid than can be 
ac^Untod for by the analysis of the constituents of 
the jdWhStHm mixture. In conducting such experi- 
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ments we have usually employed 10 oc of urine, or of 
other test materials dissolved in water, to which has 
been added 10 oc of a 20 per cent, suspension of 
fresh rat liver (2 parts of liver ground in a Waring 
blendor with 8 parts of M/10 phosphate buffer, pH 
7). In some experiments we have used a weighed 
sample of liver fragmentedphosphate buffer with 
a spatula. Takadiastase (0.4 per cent.) is added, but 
this does not participate in the formation of folic 
acid by the liver preparation, under the influence of 
added substances. The mixtures are covered with a 
thin layer of benzene and allowed to incubate at 
37® C. for 18 to 24 hours. After incubation folic acid 
is determined in the tissue flltrates by microbiological 
methods.* 

Using the technics described we have investigated 
the material present in urine and the conditions 
requisite to the formation of folic acid by the rat 
liver preparation. No increase in the folic acid con¬ 
tent occurs, over that calculated from the analyses of 
the constituents, if a heated rat liver preparation is 
used. The reaction is inhibited by high concentrations 
of KaCJ and by M/500 NaCN and does not occur if 
liver extracts are used instead of fresh rat liver. The 
material in urine is stable to autoclaving for li hours 
in the presence of normal HCl or H 2 SO 4 , under which 
circumstances folic acid itself is destroyed. The sub¬ 
stance is readily absorbed on fullers' earth^ at pH 3 
and may be eluted with ammoniacal 60 per cent, alco¬ 
hol, Using such procedures the material in urine has 
been concentrated approximately 2,000 times. When 
other natural materials (grass and liver extracts) are 
autoclaved with acid and then incubated with liver 
tissue, more folic acid is usually found on assay of 
the filtrates than can be accounted for by the analyses 
of the materials tested. 

The stability to acid and the adsorption-elution char¬ 
acteristics of the substance in urine suggest that it may 
be related to uropterin (a urinary pigment),® or xan¬ 
thopterin (the pigment of yellow butterfly wings),^ 
which is claimed to be identical with uropterin.® When 
synthetic xanthopterin® is incubated with liver tissue a 
significant increase in the folic acid content of the 
filtrate from the mixture is usually found. This in¬ 
crease may be demonstrated with either L. casei ox 
Strep, lactis* Before incubation with rat liver xan¬ 
thopterin is entirely ineffective in replacing folic acid 
as a growth factor for either organism. Xanthopterin 

4M. Landy and B, M, Dlcken, Jour. Lah. and Clvn. 
Med., 27: 1086, 1042. 

“Buperflltrol (thiamine grade). 

flW. Kosebara, Zeit, /. physiol. Chem,, 240: 127, 1936. 

’ C. Scheipf and K. Becker, Ann., 507: 266, 1938, 

* The syntheses of xanthopterin and leucopterin were 
generously carried out by our colleagueB, Drs. A. M. Land 
and J. M. Sprague, according to the methods of B. Purr- 
mann, Ann*, 644: 162,1940 and 546: 96, 1940, 
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alone, among the pure ooinpounds thus far tested, 
causes the formation of an increased amount of folio 
acid when incubated with rat liver. The following 
substances have been found ineffective; adenine, 
guanine, xanthine, uracil, cytosine and synthetic leu¬ 
copterin® (the pigment of white butterfly wings’). 

Preliminary evidence indicates that under certain 
circumstances the yield of folic acid, obtained by in¬ 
cubating liver with superflltrol-eluates from acid- 
autoclaved liver extracts, may be materially increased 
by the addition to such mixtures of an aqueous extract 
of an acid ether extract of acid-autoclnved liver. 
Such uu extract contains a considerable amount of 
acidic organic material, but is, of course, devoid of 
folic acid. An attempt to identify the substance or 
substances responsible for the effect of this material 
is now in progress. It is possible that the yields of 
folic acid obtained, when the xanthopterin-like mate¬ 
rial in acid-autoclaved liver extracts is incubated with 
rat liver, are limited by the supply of substances 
related to those found in the ether soluble fraction. 

Discussion 

Our experiments indicate that a substance stable 
to both heat and normal acid occurs in either free or 
combined form in urine, grass and liver. It appears 
likely that in some materials (grass) a considerable 
portion of this substance is derived from the degra¬ 
dation of folic acid, in other materials (urine and 
some liver extracts) the amount formed by autoclav¬ 
ing with acid is too large to have been derived from 
folic acid alone. The substance, when incubated with 
a preparation of fresh rat liver, causes the formation 
of folic acid; an effect also produced by synthetic 
xanthopterin. The substance obtained from urine, 
grass and liver has not yet been identified; however, 
the evidence suggests that it is related to xanthopterin. 

Mitchell® has claimed that xanthopterin occurs in 
folic acid concentrates, and Totter and Day^® have re¬ 
ported that xanthopterin, like concentrates of folic 
acid, promotes growth and cures leuoopenia in rats fed 
suocinylsulfathiazole in highly purified rations. Al¬ 
though neither we nor others*^^ have been able to 
confirm this finding with xanthopterin, we believe a 
possible explanation of the conflicting data may be 
based on our results, A personal communication from 
Dr. Day suggests that age or duration of feeding the 
purified diet might be involved. It is possible that the 
response obtained from xanthopterin in rats may be 
limited by the availability of another substance. Buch 
a possibility is suggested by the results we have obr 
teined with material extracted by ether from a liver 

s H. K, Mitchell, ScucNOX, 97: 442, 1943, 

‘w J. B. Totter and P. L. Day, Jour. Biol, Cham,, 147: 
267,1943. 

II Personal eommunlcation from several laboratories. 
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TABLE 1 

Thb Eolic Acid Contcmt or Bat Livbb Aftbr Incdbation with Vaaioub Buppuembntb 


Sxpt. No. 

1 

2 

3 

4 

0 

0 

7 

8 
9 

10 

11 

12 


iDcubatUm mlxtiirp 
(Liver plus Bupiiloment) 


Liver (2.0 gm) Urine (10 cc»0.08 a gm units of foUo 
acid) ... 

liiver (2,0 gm) •('Urine <10 cc«=0.08 a gm units of folic 
acid) ..... 

Liver (4.8 gm) + Urine (20 cc*0.16 ^ gm units of folic 
acid) ...... 

Liver (3.0 gm) + Urine (10 cc) . 

Liver (3.0 gm) + Urine (10 cc) after treatment with super' 

flttrol ..... 

liver (3.6 gm) Superdttrol eluate ^ 10 cc urine.. 

Liver (2.6 gml-f Urine (10 cc«0.13 a gm units of folic 

acid) .. 

liver (2,1 gm) 4-Acidautoclav^ urine (10 cc««0.00 a gm 
units of foUc add) ... 

Liver (2.0 gm) + Xanthopterin (260 a gm) . 

Liver (2.0 gm) + Xanthopterin (260 a gm) . 

Liver (2.0 gm) + Xanthopterin (260 a gm) . 

Liver (2.0 ji^) -f Adenine, guanine, xanthine, uracil or cyto¬ 
sine (25() a gm) .* ..... 

Liver <2.0 gm) •¥ Xanthopterin (250 a gm) .. 

Liver <2.0 gm) 4 Ijcucopterln <260 a gm) . 

lAvor (2.9 gm)-f Armour's parenteral liver extract (15 
antl-P.A. units per cc) (0.1 cc*1.4 a gm units of foUc 
acid) . 

Liver (2.6 gm)+Powdered Liver Concentrate (Wilson's 
1 :20), 200 mgm»3.0 a gm units of folic acid per gram 

of rat liver present ... 

Liver (3.1 gm)-f Acld-autoclaved Powdered Llvor (Concen¬ 
trate (Wilson's 1 ;20), 2Ck) mgm»0.02 a gm units l)f 
folic add per gram of rat liver present... 


Folic Add Content per 

gram of Folic Add 


Liver alone 

Liver plus 
Supplement 

lormea per 
gram of uver 

ii gm units* 

a gm units* 

p gm units* 

9.2 

17.2 

8.0 

10.0 

26.0 

10.0 

10.0 

80.8 

20.8 

6.8 

12.8 

6.0 

6.8 

8.8 

2.0 

0.8 

12.8 

6.1 

10.4 

14.4 

4.0 

10.4 

23,2 

12.8 

s.o 

14.0 

6.0 

6.6 

17.2 

11.6 

4.0 

10.4 

6.4 

4.4-4.8 

4.4-4.8 

0.0 

4.6 

15.2 

10.0 

16.0 

14.4 

0.0 

20.0 

26.0 

6.0 

8.4 

11.2 

2.8 

8.4 

36,4 

28.0 


• Results are expressed in terms of a gm ‘‘potency 40,000 material,” as described by V. H. C3ioldelin, ef al. (footnote 2). 


extract autoclaved with acid. Such a substance might 
be stored to some extent in the liver of rats on normal 
diets, and might be derived from either dietary sources 
or from bacterial synthesis in the intestine. With 
continued feeding of purified diets or of purified 
diets containing suocinylsulfathiaEolc, liver storage 
would be progressively reduced and the influence of 
xanthopterin on the synthesis of adequate amounts 
of folic acid in the liver of the rat would be inhibited. 

Xanthopterin has been reported as effective in the 
cure of goats’ iiiilk anemia in rats^” and as an anti- 
anemia factor for flsh.^® Evidence has recently been 
presented which indicates the identity of folic acid 
with a crystalline chick anti'anemia factor (vitamin 
which has enormous activity as a growth factor 
for X. caaei in the absence of folic acid concentrates,^^ 
and which functions similarly for Strep. Imtis. Con¬ 
centrates containing folio acid have proved effec¬ 
tive in the treatment of leucopenia and anemia in the 

!EL Tsoheache and H. J. Wolf, Zeii. /, phyaioh Chem^y 
248: 84, 1937. 

» B. W. Simtmms and E. B. Norris, Jour. Biol Chem., 
140: «79, 1941. 

J. J. Bflffner, 8- B. Binkley, B. S. Bloom, B. A, 
Beowh/O. B, Bird, A. B. Bmmett, A. Q. Hogan and B. L. 

Bmstm, 97; 404, mt 


rat on purified diets containing poorly absorbed sul¬ 
fonamides,^*^' and in the monkey on purified diets 
alone.^'^’ In one monkey alleviation of leucopenia 
and anemia followed the use of xanthopterin when a 
liver powder prepared by heating fresh liver at 
100® C. for 24 hours was also fed. Neither substance 
was effective by itself.^® 

It appears reasonable to suggest that from xanthop¬ 
terin or closely related compounds may be derived 
substances concerned with the formation of erythro¬ 
cytes and granulocytes. Various animal species ap¬ 
pear to vary in the (K)mplexity of their requirements 
for hemocytopoietic material. In man the utiliza¬ 
tion of dietary anti-anemia material (extrinsic factor) 
is known to require the participation of an additional 
substance found in gastric juice (intrinsic factor), for 
the formation of what appears to be a more complex 

w B, S. Spicer, P. S. Baft, W. H. SebreU and L, L. 
Aahburn, Pwfe. HecUth Hep., 67: 1659, 1942. 

^•A. E. Axelrod, P. Gross, M. D. Bosse and K. F. 
Swingle, J^our, Biol Chem., 148: 721, 1943, 

w, 0. La^ston, W. J. Darby, 0. P. Shakers and P. 
L. Eiper. Med.y 68: 923, 1938. 

**». SatiOftW, H. B. Wilson, C. A, Doan and J. I*. 
Sch^b. ScnxKos, 97 : 614, 1943. 

^ Bi trotter. 0. F. Shakers, J. Kolson, T. Kims and 
P. t Dayi Fdd. Froc,, 2: 72, 1943. 



























fiubatanoe (anti-pemieious anemia factor). Aasaya 
of several liver extracts intended for parenteral use 
in pernicious anemia therapy have shown the presence 
of small amounts of folio acid, and of larg:er amounts 
of the substance(s) formed by autoclaving with acid. 

Summary 

The occurrence in urine and in acid-autoclaved 
grass and liver extracts of a substance which appears 
to participate in the synthesis of folic acid by rat liver 
in vitro is described. A similar effect is produced by 
synthetic xanthopterin. The effect of these mate¬ 
rials might be accomplished by (1) catalysis of the 
ensymatic synthesis of folic acid; (2) the release of 
folic acid not liberated by takadiastase from tissue 
complexes; or (3) their serving as substrate material 
for the enzymatic synthesis of folic acid. The data 
presented favor the last hypothesis and suggest that 
xanthopterin, or a substance derived from it, may 
constitute a portion of the folic acid molecule. The 
probable involvement of compounds related to xan¬ 
thopterin in the formation of hemocytopoietic sub¬ 
stances in several animal species is discussed.^^ 

Lemuel D. Weight 
Arnold D. Welch 

Nutbitional Laboeatories, 

Department op Pharmacology, 

Medical-Besearoh Division, 

Sharp and Dohme, Inc., 

Glenolden, Pa. 

DISTRIBUTION AND HEREDITY OP 
VARIANTS OF THE RH TYPE» 

With the aid of anti-rhesus immune sera, Land- 
stciner and Wiener'-* divided human beings into two 
classes, Bh positive and Rh negative, the former com¬ 
prising about 84 per cent, of white individuals in 
New York City. These authors* also showed that the 
Rh factor is inherited as a simple mendelian domi¬ 
nant, independently of the blood groups and M-N 
types. The Rh factor has proved to be of consider¬ 
able clinical importance in the etiology of intragroup 
hemolytic transfusion reactions^*® and in the patho¬ 
genesis of erythroblastosis fetalis*®- 

20 We are indebted to Miss Helen Byan for Capable 
oasistaace; to Dr. W. R. Graham, of the Oorophyl Labora¬ 
tories for generous supplies of grass juice powder; to 
Dr. David Klein, of tho Wilson liaboratories, for the 
powdered liver concentrate (1; 20). Some of the data ia 
this paper were presented before the Philadelphia Physio¬ 
logical Society on May 18, 1943; an abstract appears in 
tho Am, Jour, Med, 8m., 203: 138, 1943. 

1 From the Serological Laboratory of the Office of the 
Chief Medical Examiner of New York City. Aided by k 
grant from the Carnegie Foundation and the Committee 
on Human Heredity of the National Research Council. 

s E. Landsteiner and A. S. Wiener, Proc. 8oe. Eaen, 
Mm. ^ Med., 43 ; 333 , 1940 . ^ 

s£. X4ndatriner and A. 6. Wiener, 7onr* iSxs. Koil» 
74:809,1941, 


It waa early recognized that the Bh faetor is anti- 
genically and genetically complex. Thus, Wiener* 
desoribed an anti-Rh aerom which agglutinated only 
about .70 per cent, of all bloods from white indi¬ 
viduals, and pointed out that with the aid of this 
special anti-Rh serum the Rh type can be subdivided 
into two subtypes analogous to the major subgroups 
of A, According to the terminology suggested by 
Wiener and Landsteiner,® Rh positive bloods react¬ 
ing with the special anti-Rh serum (now designated 
anti-Ehi) belong to type Rhj, while the remainder 
(about one sixth of the Rh positive bloods) belong 
to type Rh2. As Wiener and Landsteiner* have 
shown, the types Rhy, Rhji and negative are inherited 
by means of triple allelic genes Rh^, Rh^ and rh, 
where Rh^ and Rh^ are both dominant over rh and . 
and Rhi is dominant over Rhg. 

The situation is further complicated by the fact 
that some bloods of subtype Rhy (reacting with anti- ' 
Rhy serum) do not react with guinea-pig anti-rhesus 
serum, so that a fourth type is determined in that 
way.® This type (designated os Rh') is rare, com¬ 
prising only about 3 per cent, of all white individuals. 

It should be mentioned that to allow for this special 
type, it was originally suggested that the standard 
guinea-pig anti-rhesus (giving about 84 per cent, 
positive reactions) be de.rigiiated as onti-Rhy, and the 
anti-Rh serum giving 70 per cent, positive reactions 
as anti-Rh2.^® This terminology has been abandoned, 
however, because it was found that the hypotlietical 
agglutinogens determined in this way do not mcndel- 
ize like A and B but are apparently ^^partlal antigens’’ 
like the factors Bi, Bn, Bnu - • * of human group B 
blood, and the factors Ay, A of group Ay blood.^^ 
In the present communication, only the major sub¬ 
types, Rhy and Rh^, and not type Rh', will be in¬ 
cluded in the discussion. 

Recently, Wiener and Sonn^^ have described a 
serum from a mother of an erythroblastotic infant, 
which contained a potent anti-Rh agglutinin reacting 

A A. 6. Wiener and H. R. Peters, Ann. Int Med., 13: 
2808, 1940. 

»A. S. Wiener, Arch. Path., 32; 227, 1941, 

e P. liOvine, K M. Eatein and L. Burnham, Jour. Am* 
Med. A»»oe., 116: 825, 1941. 

♦ P. Levine, L, Burnham, B, M. Eatxin and P. Vogel, 
Am. Jour. Ohetei. and Oynec., 42: 935, 1941, 

Burnham, Am. Joisr. Obetet. md Gyneo., 42 s 389, 

194 J. 

4 A. S. Wiener and K. liandsteiser, Proc. See. 

Siol. and Med., 53: 167,1943, 

10 As was first shown by Levine, and ecnflnaed by 
Wien^, the most eominon human anti^^ sera, now des^ ; 
nated antl-Rh', giving about 67 per cent, positive r^- 
tioxuiy oontain two agglutinins, one eorvs^nding the 
84 per cent, sera (anti-Rh), the other to the 70 per ^ni. 
sera (aati^Bhy). 

U A. s. Wiener, '^Bleod Ginnpi And TnuMCailon,*i 
8rji editimi, p. 89^ m.t C. O TBimiM. -.mt. ^ 

A. 8.,wieRer,.iBnd -8. B..,8<uiiii, 
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iritli only about 30 per eent. of bloods of white in¬ 
dividuals. The agglutinogen detected by this senun 
appears to be of dinical importance in relation to 
the occurrence of hemolytic reactions in certain 
Bh po»tire patients and in many oases of erythro^ 
blaatosis.^^ Wiener and Sonn^^ have shown that the 
agglutinogen detected by the new anti-Rh serum is 
inherited as a simple Mendelian dominant, probably 
by means of a special allelic gene. Therefore, these 
observations may also have application in forensic 
medicine, not only by further increasing ^e identi- 
dable types of human blood but also by substantiaUy 
increasing the chances of exclusion in cases of dis¬ 
puted parentage. The purpose of the present com¬ 
munication is to present some new data on the distri¬ 
bution of the major variants of the Rh type, which 
are of signidoanee in relation to the heredity mecha¬ 
nism. 

The Eh reactions of a random series of 280 blood 
samples from white individuals in New York City 
are summarised in Table I. It is evident that the 


TABLE I 

DiSTitiBimoN or THs SimTTPBfi or Rh 


Typo* 

Rbi 

niii 

Negative 


Beactioa with 
special anti- 
Hh serum 

Po«. Neg. 

Pos. Neg. 

Pos. Neg. 

Total 

Number. 

40 141 

35 16 

1 38 

280 

Per cent. 

Number In major 

17.6 60.3 

12.6 5.8 

0.3 13.0 

100.0 

_ types . 

190 

61 

39 

280 

Per cent. 

«7,8 

18.S 

13.9 

100.0 


* Determined with the aid of human antl>Rh' and autl-Rhi 
aera. 


new anti-Rh serum makes possible further subdivi¬ 
sions within the major subtypes Eh^ and Rha and 
that the incidence of positive reactions is much higher 
in the latter type. For this and other reasons (see 
below), it is proposed tentatively to designate the 
new agglutinin as anti-Rh^ and the agglutinogen de¬ 
tected by it as Rh,. Thus, type Rhi is now sub¬ 
divided into type BhiRh, (positive with anti-Rh, 
eeruip) and type Rhj proper (negative with anti- 
Rh, serum), while type Bh, is subdivided into type 
Rh, proper (positive with anti-Kh, serum) and Rh 
{negatiTe with anti-Rh, serum). In the so-called 
Rh^xiegative type, there are rare bloods agglutinated 
hj the anti-Rh, serum (see Table I). It is obvious 
such individuals should now be deleted from the 
Rh negatiye type, because the use of their blood for 
patients actively or passivdy sensitised to the Rh, 
hwtntinogen might prove dangerous. 

!I%g hypotheats that the agglutinogen detected by 
^ anti-Bh, serum is determined by a gene allelio to 


If we disregard the reactions of the anti-Rh, serum, 
the distribution of the major subtypes in our series is 


as follows: 

Type Rhi=:67.8 per cent. <1) 

Type Rh, = 18.3 per cent. (2) 

Rh negatiTe = 13.9 per cent. (3) 

and the frequencies of the three corresponding genes 
are calculated in the usual manner:^* 

rh = VNeg. = V W39 s: 37.3 per cent. (4) 

SJh = VNeg. + Eh, - VNeg, = 19.6 per cent. (6) 

Bh, = 1 - (rh + Bht) = 43.2 per cent. (6) 


If, on the other hand, we only take into account 
the reactions of the anti-Rhi and auti-Rh, sera and 
disregard the anti-Rh' serum, four types are distin¬ 
guished as follows: 


Type BhiRb, = 17.5 per cent. (7) 

Type Bbi = 60.3 per cent. (8) 

Type Rha= 12.8 per cent. (9) 

Negative = 19.4 per cent. (10) 


The possibility that the agglutinogens detected by 
the anti-Bh,^ and anti-Rh, sera are independent of 
each other is immediately excluded because Rhi x Rh, 
is almost twice as great as Neg. x Rh^Rhg. On the 
other hand, the hypothesis that the agglutinogens de¬ 
tected by the sera anti-Rhj and anti-Rh, are deter¬ 
mined by corresponding allelic genes Rhj and Bh, 
can be tested by calculating the frequencies of the 
hypothetical genes from the distribution of the four 
classes above and determining whether the sum of the 
frequencies equals unity (or 100 per cent.) 


rh^~ \/o;i94 = 44.6 per cent, (11) 

Sht = V Neg. + Rh t - VNogi = 39.0 per cent, (12) 

VNog,+ Rlia-VNeg. = 12.0 per cent. (13) 
rh + Ba, +BA, = 95.5 per cent, (14) 


The agreement between the calculated and expected 
results is not entirely satisfactory, but this may be 
due in jmrt to the relatively small size of the series, 
and perhaps more probably to difficulties with the 
technique of these delicate testa. The expected fre¬ 
quency of type RhiBh, equals or 9.4 

per cent.; i.a., much less than the observed frequency. 
This suggests that the problem be further investigated, 
csoncantrating particularly on bloods of this typo. Of 
course, additional family studies will also aid in the 
solution of the problem. 

In conclusion, it may be mentioned that the exis¬ 
tence of variants of Rh serves to explain the puzzling 
observations on the differences in specificity of human 

A. B. Wiener, Blood Groups and Transfusion,^' 
p. 216, 1948, 

. A* S. Wiener, ** Blood Groups and Transfusion," 
p. 1^J94A 

This value is greater than that given in (4) because 
some bloods are now included in the "negative" 
class. For same reason, the value given by (13) is 
len th^ t^t j^ven by (5). 








1S4 


BCtBifCS 


VoL. 08, £538 


anti-Rh aera. Tbos, it is now possible to anticipate 
the behavior of a post-transfusion anti-Rh serum if 
the Rh subtype of the donor is known, while the 
quality of the anti-Rh agglutinins in sera from 
mothers of erythroblastotic babies may bo predicted 
by tests on the blood of the husband or infant.^^ On 


the other hand, the uniformity in specidcity of the 
guinea-pig antisera is most likely due to the oorre- 
Bponding uniformity of the Rh-like antigens in the 
red cells of different rhesus monkeys. 

AnEXAirnstt S. WiKwaB 

Bbookltk, N. T. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE DEMONSTRATION OF THE PROTO¬ 
ZOAN PARASITE OF QUAIL MALARIA 
BY FLUORESCENCE MICROSCOPY 

The favorable results which have been obtained in 
development of diagnostic methods for detecting aoid- 
fost bacteria by fluorescence^ (Hagemann and others) 
and the results obtained by Bock and Oestcrlin* in 
their studies of the action of anti-malarial drugs have 
suggested the potential value of this method for the 
diagnosis of malarial infections from blood smears. 
Subsequent work by the authors has demonstrated 
that the human parasite, Plasmodium vtvaXj^ and the 
organisms of bird malaria, P. nucleophilum,^ and 
Haemoproteus sp.® (from California Valley quail) 
can be stained in a satisfactory manner with fluores¬ 
cent dyes. 

Due to the large size of the parasite nnd the supply 
of the HaetnoproieuSj the bulk of the work in these 
laboratories has been done with this organism. 

During the course of investigation positive staining 
reactions were observed with six fluorochromes. These 
were applied from saturated aqueous solutions to 
smears fixed in methyl alcohol as for Giemsa staining. 
The staining time is from two to five minutes. Alco¬ 
holic solutions can be substituted if the smears tend 
to wash off the slides with the aqueous stain. The 


TABLE 1 


stain 

Nuclear 

Parasite 

IfGucocyte 

Staining 

color 

color 

color 

intensity 

Belwrlne 

Briirht 

yellow 

tellow 

Goiaen 

Yellow 

+-H- 

sulfate 

*Rtvanol 

Yellow 

Bright 

yeUow 

Yellow 

+++ 

Frlmulln 

green 

Blue 

rfuT" 

•(-H- 

yellow 

Corlpboa- 

Orange 

white 

Orange 

Bright 

++ 

jphine 0 
Tnloflavln 

Yellow 

Yellow 

orange 

Yellow 

++ 

Aura- 

Yellow 

Blue- 

Bright 

yellow 

+ 

mine 0 


white 



* 2'Etbozy-6, 8'diamiDo acridine lactate. 


A. 8. Wiener, Amer. Jour. CUn. Path., in press. 

1 P, K. H. Hagemann, Munch. Med. Weehr., 85: 1066, 
1838. 

s E. Bock and M. Oesterlin, Z&L 143: 306, 1939. 

8 Furnished by Dr. Mmrtin D. Young and Dr. Mark F. 
Bovd, U. S. Public Health Barviee and Rockefeller Foun¬ 
dation, respectively, 

* Furnished by Dr. E. D. Manwell, fiyracuse Univeridty. 
® Funiished by Dr. C, M. Herman, Division of Fish and 
Qame, State of California. 


six stains and their effectiveness in differentiating 
Haemoproteus are listed in Table 1, 

Altering the pH of the staining medium with phos¬ 
phate buffers showed a very slight increase in staining 
intensity in the alkaline region. 

The apparatus necessary for fluorescence investiga¬ 
tions of this nature is relatively simple. The principal 
innovation in equipment from ordinary microscopy 
is the use of a G.E. type H-4 high pressure mercury 
vapor lamp as the light source and a Corning Alter 
No. 5840 which transmits the light between wave¬ 
lengths of 310 mM> to 394 m|i. Ultraviolet light in this 
region is invisible but excites fluorescence in the 
fluoroobromes. 

The advantages of this technique if developed for 
the diagnosis of human malaria are many, The stain¬ 
ing process is short, simple and reliable; the para¬ 
sites, if present, stand out briUiantly as brightly 
fluorescent objects against a dark field; Haemoproteus 
of bird malaria and the Plasmodia of human malaria 
are readily discernible with dry lenses at magniflea-* 
tions not in excess of 200 x; and the factor of eyestrain 
ifl greatly reduced. 

Circumstances do not penuit the full development 
of these techniques as applied to malarial diagnosis 
in this laboratory. All the results thus far obtained 
indicate that the method offers great possibilities in 
enhancing both the speed and aeouraoy of malarial 
diagnosis from blood smears. It also offers an inter¬ 
esting technique for the study of anti-malarial drugs 
(many of which are fluorescent) and their action uppn 
the parasites. 

Robeut L. Patton 
Robeet L, MbtcaijF® 

CORKELL UKIVERSITT 

«Now with the Tennessee Valley Authority, Wilson 
Dam, Alabama. 
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Whils a strong federation of biologists, as sug¬ 
gested by Griggs,^ is bi^y desirable, it may be a long 
time coming. In the meantime, biologists generally 
might well support with ever-moreased vigor such 
unifying enterprises as the Division of Biology and 
Agriculture of the National Research Council, the 
Roster of SeientiAc and SpedaljEed Personnel and the 
Union of American Bidlagioal Societies (and through 
it, Bialogiaal Abstracts), Then, too, the various spe¬ 
cif] organizations should cooperate to tho fullest ex* 
tent with each other and the scientific public ao that 
the science as a whole may be steadily advanced. 

In this conneotion the work of some of these soci¬ 
eties is none too well ktiown to the scientific public, 
this being pjarticuiarly true of those most recently 
P^haps it will hd{» if the various groups 
othmrbe^ 

i, m ^ J^ee^b^ 15, 1942. 



One of the active societies set up within the last few 
years is the Wildlife Society, organized in Washing* 
ton, D. C., in February, 1936, to foster specifically the 
interests of wildlife specialists. Since tliat date the 
organization has steadily expanded until in 1942 there 
wore two honorary, 309 active and 464 associate mem¬ 
bers. 

As stated in its constitution, the principal objec¬ 
tives of the society are (1) establishment of profes¬ 
sional solidarity and the maintenance of the highest 
possible professional standards; (2) development of 
all typos of wildlife maniigemont along sound biologi¬ 
cal linos; (3) publications to effect these ends, and 
(4) protection of the interests of its members. 

In pursuance of the first and fourtli objectives the 
aOrieiy has maintained a Commitibe on Professional 
&h$ti^de which has worked on such problems as 
,:QUa^fieationj3 for active membership, wildlife 
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eurricola in the schools and civil service status of 
wildlife workers. No move has been made as yet to 
appraise and approve the schools which give wildlife 
training. In relation to the second objective, through 
vigorous efforts in research, restoration and adminis¬ 
tration, attempts have been made to advance tlie ade¬ 
quacy of wildlife services to the states and the nation 
as a whole. 

The Journal of Wildlife Management^ for six years 
under the editorship of W. L. McAtee, now under Dr. 
Tracy I. Storer, has already made a secure place for 
itself by the high standard of its contents, being, in 
part, a discharge of the society’s responsibility for 
published results. 

In view of the relative novelty of the term ^Vild- 
life” (formerly written as two words, now as one), 
the exact scope of the society’s work at times has not 
been any too clear. 

Kedington and Higgins point out^ that in its broad¬ 
est sense wildlife would include every living organism 
in a state of nature. As covered by them, however, 
wildlife conservation embraced largely the vertebrate 
wild animals, chiefly the fishes, birds and mammals, 
with incidental mention of the amphibians, reptiles 
and shellfish. These authors further point out that 
when the lower forms, including fishes, are not spe¬ 
cifically named, wildlife is considered to comprise 
chiefly birds (game, non-game and insectivorous) and 
mammals (game, fur-bearing and others) measures 
for the conservation of which are state-wide, national 
and international. Shelford’s definition® regards wild¬ 
life as including . . all uncultivated plants and 
undomesticated animals native to our conlineut. . . 

While a principal emphasis of the society is quite 
properly on game and game fish, its interests are by 
no means exclusive—indeed, if the wildlife specialist 
is to take proper care of fish and game interests he 
must, of course, be ecologically minded and must give 
some attention to all factors of environment which 
affect these things. Seemingly the founders had this 
in mind; at least they did not restrict the work of the 
society to game, apparently thinking of wildlife in a 
broad sense. 

It may be helpful to explore briefly some of the 
possibly important cooperative relationships (in addi¬ 
tion to fish and game conservation work) through 
which the work of the wildlife specialists impinges 
upon or is r'elated to the activities of their biological 
oolleaguea. 

EDUCATION 

Emphasis upon more thoroughgoing and adequate 
conservation education looking toward the perpetua- 

* In Tan Hise and Havemeyor's * * Conservation of Our 
Natural Hesources*’ (Macmillan, 1931, p, 393). 

• In Parkins and Whitaker’s <‘Our Natural Itesources 
and Their Conservation ” (Wiley, 1936, p. 486). 


tion of our basic natural resources (including soils, 
waters, range forage, forests, fisheries, wildlife and 
human life) has been marked at recent conventions 
of the Wildlife Society. Already teachers in the fields 
of natural history and wildlife management make up 
a prominent section of the membership. These mem¬ 
bers are working hard on a more effective public edu¬ 
cation in reference to the maintenance of those mate¬ 
rial elements which are so necessary in prosecuting a 
successful war or in a rehabilitation program follow¬ 
ing its conclusion. 

PUBLIC HEALTH AND SANITATION 

A threatening phase of the public health situation 
at the present time is that of bubonic (or pneumonic) 
plague on the Pacific Coast and in some of the other 
western states. Typhus fever in the South is also 
important. These are intimately associated with prob¬ 
lems of wild animal life, particularly the brown rat, 
secondarily, in certain instances, with native rodent 
populations. The diseases transmissible from wild 
animals to man are many and numerous, some of them 
serious. The technical men of the Wildlife Society 
through cooperation with the medical sciences and 
public health groups can make a distinct contribution. 
Nor should malaria be overlooked. The proposed 
treatments for mosquito control by those with an 
engineering type of mind affect to such an extent the 
wildlife resources (including not only fishes and 
aquatic organisms of many sorts, and ducks and water- 
fowl, but human welfare as well) that this phase of 
the public health and sanitation program sliould not 
be neglected. 

LAND USE AND LAND HEALTH 

In many states, from the beginning of the recent 
‘land use planning” movement, members of the Wild¬ 
life Society, in cooperation with extension services, 
the Bureau of Agricultural Economics and other pub¬ 
lic and private groups and individuals, have partici¬ 
pated actively in assisting to work out improved plans 
for land management. This is as it should be. Land 
use and land health are so intimately related to imdo- 
mesticated plants and animals, including the protozoa, 
bacteria, burrowing worms, insects, rodents and the 
other forms of life, animal and vegetable, within and 
above the surface of the soil that there is no possibil¬ 
ity or desirability of disentanglement. The wildlife 
specially have a large and important contribution to 
make, all in their proper sphere, to the cause of land 
use and land health. 

BIOLOGICAL XNTBimm^TXOKAHiPa 

There is often too much of a tendency to specialise 
or compartmentalize. In reality there ate no 
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and-faat boundary linea in nature, \^hioh is, after ail, 
a single vast system of material and energy. A part 
of the universal energy ciroulahis at any given moment 
through our domesticated species of birds, animals 
and plants, including ourselves. At the same time 
another part of it pulses through the natural uudo- 
mesticated species, including all the groups of wild 
organisms (both plants and animals) which inhabit 
the earth. The wildlife specialist, who is at heart an 
ecologist, has some responsibility to assist in the 
interpretation and application of these principles, 
which have to do with so many phases of life and liv¬ 
ing and the basic materials which make existence 
possible. 

CAMOCm^AGE 

Military requirements have emphasized the need 
for effective oainouffage. While it is true that repre¬ 
sentatives of architects, engineers or landscape artists 
have to a large extent monopolized this field, neverthe¬ 
less the basic information comes from nature^s own 
devices to conceal activities and operations of animals 
from their enemies or their prey. Wildlife specialists 
should be of increasing service to the armed forces 
and to educational ingtitutions by cooperating aggres¬ 
sively with thojwi who are working out problems in 
this field. 

CX)NTROli‘—NATURAL, APPLIBO AND CLIMATtC 

As one of the most practical of all applications of 
biological theory, much of the control of organisms 
(especially of vertebrates) comes under the ken, inter¬ 
est and work of members of the Wildlife Society. 
The need is plainly appai'cnt for improved discrimina¬ 
tion in planning for control measures and for less 
wasteful application. While biological control has 
been utilized in an important way in economic ento¬ 
mology, its possibilities in other fields are only just 
now being given attention. The rapid and efficient 
transportation of men and materials over great dis¬ 
tances threatens a spread of malaria, yellow fever and 
some of the other ailments from which, up to the pres¬ 
ent, remoteness has afforded protection, Already 
more than 50 biologists have been assigned to the 
Sanitary Corps of the United States Army. 

OONSBRVATION 

As pointed out by many leading members of this 
society, the ^^conservation*' in which its members are 
interested is not alone the protection of some particu¬ 
lar game or fish species but proper care for all nature. 
The interoste of man can not be served effectively 
unless the conservation enterprise addresses itself to 
all the basic production resources (including minerals, 
soils, waters, forage on the grazing range, forests, 
wildlife, human life), indeed all those things 


that go to make up the resources for food, shelter, 
recreation and human vitality, which are essential for 
the survival of mankind. 

RECREATION 

England early found that her workers could not 
produce at the highest rate if they became over-tired. 
Needed is maximum production of all sorts of war 
materials (including food), not maximum exhaustion 
of all the workers. Emphasis upon outdoors living, 
camping, photographing, hiking, hunting and fishing 
in the intervals between work is important in wartime 
as well as in time of peace, for relaxation, rehabilita¬ 
tion and the building of morale. 

COUltSES ON OXmXiOR LIVING 

Millions of American boys ore now going to the 
ends of the earth, and many will be more or less de¬ 
pendent on living on the land. The success of camp 
life depends to a great degree on the extent to which 
individuals and groups can cooperate with nature, 
adapt themselves to unfamiliar environments, and 
win through to security. Fortunately courses in out¬ 
door living are growing in number. The University 
of Michigan, Cornell University, Sjracuse University, 
Iowa State College, the University of Missouri and 
several others are already giving these courses, which 
help to answer such questions as: How proceed when 
lost in an unfamiliar countryT What is available for 
food? How about poisonous vegetation and animal 
life? How assure the maximum comfort and efficiency 
in living under unfamiliar conditions? How protect 
oneself against pests and diseases? 

PRODUCTION OF FOOD AND SHELTER 

The problems of food, clothing and shelter liavo re¬ 
cently received an increasing amount of attention. A 
new importance is attached to the hides of fur ani¬ 
mals, the down from certain waterfowl, the skins of 
deer, elk and many other wild animals. Many of the 
materials derivable from the wild natural animal and 
plant kingdom are well known to the wildlife special¬ 
ist, who is sometimes in a favorable position to be 
helpful to civilian and military establishments. 

It haa been emphasized that as sources of protein 
requirements of our people, tlie fishes of the sea are 
exceeded in value and importance only by pork and 
beeL Perhaps shark livers as sources of vitamins 
have received undue attention, but the millions of 
pounds of marine resources which may now be de¬ 
veloped if the pinch becomes severe enough and if a 
pwgi’ain can be properly balanced have been little 
attended to or appreciated. 

An immense amount of research and other work 
needs to be done in discovering, developing and using 
the expanding resources from “ocean pastures.” 
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**Wildlife” ehould certainly be thought of as in¬ 
cluding marine and fresh-water fisheries as well as 
the terrestrial vertebrates; but some do not so under¬ 
stand it. In any case, the leadership of the brilliant 
group of technical and administrative men who have 
accomplished so much in the field of the commercial 
fisheries is appreciated. They deserve much credit 
from the public. The Fisheries Coordination Office, 
in placing a large number of trained men in the field 
and in Washington, dealing directly with the com¬ 
mercial production of fish and fish products, is en¬ 
titled to the utnmst support and cooperation. 

Even the freslnwater ponds which are so conspicu¬ 
ous a feature of the work of some of the state con¬ 
servation departments, extension services, the Soil 
Conservation Service and Agricultural Adjustment 
Agency activities in itiany parts of the Cnited Stated 
are not to be depreciated. The figures are large jis to 
potential production of a supplemental food supply 
from these fann ponds. Whether or not actual ad¬ 
vance is made along these lines depends to a consider¬ 
able extent upon the activities and leadership of tech¬ 
nical uien who are interested in inland fisheries and 
upon the pn)vision of funds with which they can 
work. Their success in this field, supported by an 
intelligent government and an enlightened public 
opinion, may mean an appreciable contribution to the 
nation^s food. 

MUilTAKT NATURAL HI8TORT 
E. L. Palmer and others have emphasized the place 
of the military naturalist at this particular period— 
the man who knows something about the birds, mam¬ 
mals, reptiles, amphibians, fishes, worms and insects, 
as well as the plants of the numerous war fronts on 
which United Nations* soldiers are fighting. Some of 
the wildlife specialists are unusually well qualified 
to assist the Army, Navy and other branches in the 
preparation of manuals, instructions and directions 
for protection from inimical plants and animals and 
utilization of those which can be put to use. 

In this connection it is of interest that nature is 
not unfriendly to those who know something about 
her. Even the arctic environment was pleasurable 
and livable to Stefansson, The terrible winter cli¬ 
mate of continental Europe was friendly to the Rus¬ 
sians, who understood it and used it, but inimical to 
the Germans, who did not understand it so well. The 
Japanese, by adapting themselves to their environ- 


able to survive and eonquer in the Ma¬ 
layan Peninsula. The war work of biologista is 
already extrnmve. The Special Services Branches of 
Army and Navy, the Desert, Arctic and Tropica! Ser¬ 
vices of the Army Air Corps, the Sanitary Corps of 
the Army, the Quartermaster Corps, the Signal Corps, 
the Naval Research Laboratories and many others are 
using biologically trained men. But the work done 
and human resources in use arc only a bcfginning. 

POST-WAR AOJIISTMENTS 

Truly, among the wildlife and conservation prob¬ 
lems which will arise after the war will be many 
dealing with fish and game, but others also will re¬ 
quire attention and specialized information. Wild¬ 
life specialmta should cooperate in the outlining of 
post-war plana. Among these are included collabora¬ 
tion, through appropriate governmental departments 
and otherwise, in the authorship and administration 
of treaties for the j»roteetion and proper management 
of international wildlife and fisheries resources, in¬ 
cluding the products of the sea (whales, marine fishes, 
fur seals, etc.), wild birds and mammals. 

In these considerations there is no thought of en- 
cn>achment by this society on the work of others but 
rather the neetl for expansion of our understanding 
of what is meant by conservation, and for more 
thoroughgoing cooperation between biologists. 

Paraphrasing, in general conservation terms, a 
recent statement by Shirley,* it may be confidently 
asserted that ihe basic production resources, indud- 
ittg minerals, soils, waters, range forage, forests, 
fisheries, wildlife and human life, are indisjmiaable, 
whether in peace or war. Sustained yield manage¬ 
ment of all the renewable natural rcBources to meet 
not only our own needs but those of other eountries 
is one of the essentials for the establishment of an 
enduring people's peace. This will require some mea- 
g\ire of public control (in which local communities as 
well as higher levels of government should partici¬ 
pate), technical drill and recognition of the economic 
and ecological interdependence of the nations of the 
world. An immense field of service lies before 
conservation specialists, iocludihg wildlife workers 
and many others, who will be available and trained 
for leadership in organizing and manning the ditd- 
sion of natural resources of a great world economic 
federation. 


VITAMINS IN EDIBLE SOYBEANS 

By Dr. PAUL R, BURKMOL1>SR 

TALK UmVBtSWr' -/i-' ■ 

Phebemi world events forebode a general scarcity &;nr diet beeansB d iUktit pxnteiiiw Md'‘ 
BooQcrr or later of foods of animal origin, such as £be l^ttre it may beeoiM oWB E ia ry IW-:t>iC 
raflk, dieese, eggs and meat,'Whieh nre important in;,;,,. 
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more and more upon plant foods as aubstitutes for 
animal proteins. The eeroala and legumes lend them- 
selves in this role because they possess a high protein 
content and can be made to yield large crops within 
a single year. 

Cereals, such as wheat, are already supplying a 
fligniHoant amount of protein in our diet. Among 
the legumes, soyl>eans constitute a rich source of pro¬ 
teins which by chemical analysis have been shown to 
contain in near optimum proportions the amino acids 
essential fur the nutrition of animals and man. The 
excellence of soybean flour has been demonstrated re 
c^ntly in extensive feeding experiments with aniinids.' 
It has been known for a long time that cooking 
greatly improves the nutritional value of leguminous 
protein, and recent researches on soybeans amply 
confirm this fact.^ Although soybeans and the numer- 


found that soybeans rank higher than leafy vege¬ 
tables, root crops or cereal grains in this important 
methyl compound. Hafner* has recently reported 
favorably upon the vitamin B complex and protein 
in soybean flour. Although several studies**'’ ’ have 
provided isolated bits of infortuation about the vita¬ 
min content of soybeans, the subject has received Jess 
attention than it deserves. 

The present paper constitutes a brief report on 
the analyses obtained for seven vitamins in six varie¬ 
ties Otf edible soybeans harvested as fresh green beans 
and also ae dry mature beans. The soybean h supplied 
through the kindness of the grower, Everett Clark, 
of the Associated Seed Gnawers, Milford, Conn., were 
harvested in the autumn of 1942. Tests for ascorbic 
acid were made promptly on materials ground in 
metaphoaphoric acid. Samples of the green beans 
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oufl food products which can be made from them arc 
eminently desirable from the nutritional view-point, 
their use as food thus far in America and Europe 
has been limited almost entirely to specialty items. 
That millions of Cliinese have lived on a diet of rice 
and soybeans for thousands of years constitutes a 
great natural experiment from which much can be 
learned. In the future when large quantities of edible 
soybeans become available, and when food producers 
and the general public are educated to appreciate the 
qualities of desirable kinds of Soja, the various prod¬ 
ucts made from them may play a more prominent 
role in the food supplies of Occidental peoples as 
ihey have for centuries past in the diets of Orientals. 

It is now reoogniaed that soybeans possess desirable 
quaUties not alone by their contribution of amino 
adds for nourishing the body, but also through their 
stores of fatty materials and accessory growth factors 
-^the vitamins. In studies on the choline content of 
many IdndB of animal and plant productsi Engel® 

Soybean Digest, 
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were dried rapidly at 70° C. The dehydrated fresh 
material and mature seeds were stored in the labora¬ 
tory until assays for the B vitamins were performed 
iu April, 1943. 

Both the green and the mature beans were ground 
in a small Wiley mill to facilitate extraction of the 
water-soluble vitamins. For the purpose of obtain¬ 
ing extracts, 0.5 gm of the ground material was 
placed in 30 ml of buffer solution at pll 4.5. The 
buffer solution contained 3.75 gm glacial acetic acid 
and 6.0 gm anhydrous sodium acetate per liter. 
Twenty milligrams of papain and 20 mg of Taka- 
diastaae were added to each half gram sample, and 
the mixture was incubated at 37° C. for 24 hours. A 
few dreps of benxene were used to inhibit growth of 
microorganisms. The digested material was heated 
in steam at 100° C. for 30 minutes, made up to a 
volume of 60 ml, filtered with superecl in a Biichner 
funnel and subsequently extracted with ether to re- 

Hofner, Dakers Viptfat, 16: 247, 1942. 

<^Xiela E. Booher et al., IT.3.D.A. Circular Ko. 633, 
1942. 

.♦ Jr, 0. liompeu et ah, Jour. Nutr., 23; 11, 1942. 

vB, Mevkar and O. H. Berryman, Jour. Kutr,, 24; 


t p. Breese Jones and J* ,P. Pivine, 
, S J* W. forward aud S'. H, Hafner, 

26,: ^441, ,i; 
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move fatty subetances which might have interfered 
with the microbiological assaye. A separate series of 
analyses, in which the ether extraction was omitted, 
yielded a similar set of results. Pyridoxine was as¬ 
sayed with a yeast growth method.® Riboflavin, 
biotin, niacin and pantothenic acid were tested in 
accordance with nmlhods published by R. J. Williams 
et al.^ Thiamine was determined by the yeast fer¬ 
mentation method.Ascorbic acid was measured by 
the technique of Evelyn et 
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A summary of the averaged data obtained in two 
separate sets of doteminations is shown in Table 1. 
It is apparent that both immature and mature beans 
of oil the varieties tested contain appreciable stores 
of B vitamins. Comparison of the averaged data for 
green and mature beans of the six varieties shows 
with maturation an increase in thiamine and pyridox¬ 
ine and a decrease in nicotinic acid. Data are pre¬ 
sented in Table 2 for the purpose of indicating the 
comparative vitamin values of meat, w’hole wheat and 
mature soybeans. The vitamin values of soybeans 
compare favorably with wlicnt and with meats except 
that ribodavin and nicotinic acid in the beans are 
lower tlian in meat. It should be noted, however, 
that the niacin in iunnaturo jNojrt occurs in double 
the concentration found in the mature beans. 

Although it is beyond the scope of this brief ac¬ 
count to deal adequately with the evaluation of vari¬ 
ous plant materials as substitutes for foods of animal 
origin, it is hoped that the data offered herewith may 
be of aid in solving sonic new food problems,'*^ 

Paul R. Burkholdkk 

OsaoRK Botanical Laboratoky, 

Yale TJnivebsity 
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HAMILTON PERKINS CADY 
1874-1943 

Pbopkssok Hamilton Pekicins Cady, a member of 
the chemistry faculty at the University of Kansas for 
forty-four years and chairman of the department for 
more than twenty years, died at his home in LaAvronce, 
Kans., on May 26. His many years of ,research and 
teaching brought great credit to the university and 
much satisfaction to himself. 

Dr. Cady was bom on May 2, 1874, near Council 
Grove, Kjins., but his family moved further east and 
hifi secondary education was secured at the Oberlin, 
Ohio, high school and the Carletou College Academy 
at North held, Minn. Early in his youth Dr. Cady 
became greatly interested in the subject of chemistry 
and made many inorganic and organic preparations 
in his home laboratory. Since he was unable to buy 
an analytical balance, he made one which was accurate 
to less than a milligram and made numerous quantita¬ 
tive analyses by its use. 

Upon entering the University of Kansas as a fresh¬ 
man in 1804 young Cady soon became impressed with 
the similarity of water and ammonia. He read every¬ 
thing available upon this subject, and, during Ms 

«P. R. Burkholder, Am, Jour, Bot., 30: 206, 1943. 

» B. J. Williams, tJniv. Texas PubL No, 4237, 7, 1942. 

A, 8. Schultz et oZ., Ind. Sng, Chem. AnaU Ed., 14 : 
35 , 1042 , 


senior year, laid his collection of information before 
E. C. Franklin—then associate professor of chemistry 
at the University of Kansas—with the suggestion that 
liquid ammonia might nmsonably be expected to be an 
ionizing solvent. Franklin was highly entbusiastio 
over the idea and persuaded Professor Bailey, chair¬ 
man of the department, to order a cylinder of liquid 
ammonia. In preparation for this investigation, 
Franklin and Cady constructed some vacuum-jacketed 
test-tubes, for such vessels were not on the market 
in those days. Franklin had previously agreed to go 
to Central America for a gold-mining company and 
departed before the ammonia arrived; bo Cady was 
left to do the experiments alone. His joy was al¬ 
most unbounded when he found that, although am¬ 
monia itaelf had a high resistance, the addition of a 
few crystals of potassium iodide produced a highly 
conducting solution. Thus, this young man who had 
been fearful that all chemical knowledge would be 
gained before he could have a part in its discovery 
had, as an undergraduate student, found something 
wMch the world did not know and had given chemists 
a second ionizing solvent. 

After obtaining the bachelor’s degree at Kansas in 

K. A. Evelyn et ol., •Tour, Biol, Ckem., 126; 646, 
1038, 

Grateful acknowledgment is made to the Nutrition 
Foundation for dnancial asaiatance. 
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1897, Cfldy received a fello^hip at Cornell and spent 
the next two years studying under the direction of 
Professor W. D. Bancroft. The ammonia work was 
laid aside, as Bancroft was interested in the phase 
rule and Dr. Cady later included the latter as one 
of his 'Veaknesses.” Returning to Kansas as assis¬ 
tant professor in 1899, Cady resumed the work in 
ammonia and continued to do some research in this 
Held for many years. However, he gradually took 
up other lines of experimentation, and the ammonia 
system of compounds was developed by his colleagues, 
E. C. Franklin and C. A. Kraus. 

In 1907, a gas well was drilled near Dexter, Kans., 
and a local celebration Was held in honor of the dis¬ 
covery. However, when an attempt was made to 
ignite the gas it would not burn. Cady and McFar¬ 
land analyzed this gas and found that it was mostly 
nitrogen, but that it also contained 1.84 per cent, 
helium. Later in analyzing samples of natural gas 
from the mid-continent held, Dr. Cady showed that 
many of them wmtained helium and his work demon^ 
strating the presence of helium in natural gas was 
of great importance in developing this natural re¬ 
source. 

In the later years of Professor Cady’s life, his re¬ 
search was chiefly upon the measurement of the molec¬ 
ular weights of gases, or vaporizable liquids, by means 
of a special type of Westphal balance. This rapid 
and highly accurate method is of particular value in 
determining the purity of organic liquids. 

Although Dr. Cady greatly enjoyed research, teach¬ 
ing constituted his real life work. The chief mark 
of his instruction was his thoroughness. The clear 
distinction between fact and theory, and the precise 
statement and understanding of laws and definitions 
were characteristic of his work in the classroom. 
Borne of his students found sueh exacting scholarship 
a great burden, while many thrived upon it, and Dr. 
Cody considered himself amply repaid for his efforts 
by the large proportion of his students who have 
attained eminence in scientific fields. 

In personal life, Dr. Cady was a kindly man with 
an abundance of wit. His amazing store of hximor- 
ous stories and nonsense verse could be drawn upon 
to enliven a public address or, more especially, they 
were used to add sparkle to light conversation with 
his friends. His death at the age of sixty-nine seems 
quite untimely. It is to be regretted that another 
decade was not given to hixm 

Rat Q. Brewster 

HAROLD NORRIS £TS 

Harold Noams Eta was bom at Rochester, N. Y., 
on dime 10, 1898, His ptimaiy education was ob¬ 


tained in the city schools of Rochester, and in 1922, 
after specializing in chemistry, he received the degree 
of B.S, from the University of Rochester. From 1920 
to 1921 ho was chemist with Morris and Company, 
Chicago. In 1921 he became a member of the depart¬ 
ment of pharmacology, University of Illinois. He 
gained the Ph.D. in pharmacology in 1928, 

In 1930 he went to Loyola University School of 
Medicine as assistant professor. From 1940 until hia 
death he held the rank of professor of pharmacology 
at that institution. 

Ets was a productive scholar, well known in the* 
literature. He was highly successful as a teacher and 
beloved by Ins students and colleagues. His interest 
in ethics, in civic and social betterment brought him 
in contact with the eminent Graham Taylor and other 
respected social workers in the city of Chicago. His 
charming personality and active interest in academic 
and social probletns hod already gained him a host of 
friends. A distinguished career was predicted, when 
he was afflicted with a broin tumor which terminated 
his work. He died on June 25, 1943. He is survived 
by his wife, Marie. 

H. A. McGuiGAJr 

UNivEjasiTV OF Illinois 
College of Medicine, 

Chicago 

RECENT DEATHS 

George W. Liri'jLEHALES died on August 12 at the 
age of eighty-two years. He was well known during 
half a mitury of Federal service for his contnbutions 
to the improvement of the means for the navigation 
of American shipping. 

Gustavus A. Andekegg, cable development engi¬ 
neer for the Bell Telephone Laboratories, retired, died 
on August 16. He was seventy years old. 

William Clift, vice-president and secretary of 
Phipps and Bird, Inc., Richmond, Va., died on July 
28. Mr. Clift was a leader in the activities of the 
Virginia Section of the American Chemical Society 
and of the Virginia Academy of Science. 

Dr. Cboxl C. Jones, president and chancellor of the 
University of New Brunswick, professor of mathe¬ 
matics from 1906 to 1931, died on August 19 at the 
age of seventy-one years. 

Dtt, E. P. Stidde, professor of anatomy at the Uni¬ 
versity of London, died on July 23 at the age of fifty- 
nine years. 



SCIENTIFIC EVENTS 


TH£ BIRTH AND DEATH RATES IN 
GREAT BRITAINi 

Mobe births were regfistered in England and Wales 
during the first three months of this year than in any 
quarter for seventeen yeni’s. The total given in Uie 
Registrar-GeneraFs return for the quarter ended 
March 31 last was 171,819. This represents a birth¬ 
rate of 16.8 per 1,900 of the population—the highest 
first-quarter rate since 1928. 

' Total births and birth-rates in England and Wales 
for the last five March quarters are: 


First quarter 

Total births 

Bate per 1,000 
population 

1930 

153,382 

15.0 

1940 

154,345 

15.0 

1941 

147,027 

14.4 

1942 

158,225 

15.5 

1943 

171,819 

16.8 


The number of boys bom during the three months 
of this year was 88,815, a proportion of 1,070 boys to 
1,000 girls. The average for the 10 preceding first 
quarters was 1,058 boys to 1,000 girls. There were 
5,782 stillbirths, representing 3.3 per cent, of the 
total births registered. 

There was a decline in the number of marriages, 
and the total of 62,337 was the lowest for any quarter 
during the year, although it was still well above the 
pre-war level of first-quarter maniages. 

Deaths in England and Wales (including non- 
civilians) numhored 137,568, The death-rate (based 
upon the mid-1939 population) was 13.5 per 1,000, 
compared with 14.8 in the same perifid of 1942. For 
the first quarter of the year it was the lowest rate since 
1935 and, having regard to the age of the population, 
represents the highest first-quarterns mortality on 
record in this country. 

The infant mortality rate was 60 per 1,000 live 
births, or 14 below the average of the 10 preceding 
first quarters. 

Births registered during the quarter exceeded deaths 
by 34,251. In the corresponding period of last year 
the. excess was 6,963, but in 1940 and 1941 deaths 
exceeded births by 50,838 and 31,610, respectively. 

RARE CHEMICALS 

The following chemicals are wanted by the National 
Registry of Rare Chemicals, Armour Research P^>un- 
datioii, 33rd, Dearborn and Federal Streets, Chicago, 
III: 

1 The Timeef Loudon. 


Paraxautlune (1,7 dimethylTantlune) 
Dihydroxyaoetona phosphate 
3-glycoraldehyde phoapliate 
Difluoroethanol 
Trifluorotithano] 

Propylene Glycol Monolaurate 
Sorbitol Dilaurato 
Potassium Pnlmolate 
Diethyl Ketone (3, Pentanone) 

He7rj'’lone, boiling point 68® C 
Heptyleiie, boiling point 98® C 
Btilbocapnine 

Lactic dehydrogenase crystalline 
Straub Flavoprotein 

Glucosides of mono- or poly-hydroxyanthruquinonea 

PENICILLIN 

Refebrixgi to a note printed in Soiknck (August 6, 
p. 130), Major General Norman T. Kirk, Surgeon 
General of the Army, writes that because of limited 
production supplies of penicillin, the new drug which 
has proved unusually effective in the treatment of 
infections which do not respond to other treatment, 
must be carefully allotted according to the most urgent 
needs. He said: 

Of the total amount available, which is very small, defi¬ 
nite allocations must be made to the Army and Navy, and 
through the Committee on Medical Research, Office of 
Scientific Research and Devolopmcmt, to the civilian popu¬ 
lation. 

Like all other promising new developments in medicine, 
an immediate demand has arisen for wide-spread distribu¬ 
tion and use of the drug. However, at the present time it 
must bo carefully used to determine its greatest effective¬ 
ness. Then as more becomes available it can be adminis¬ 
tered with exactness to obtain the greatest use for the 
largest number of people. 

All the penicillin available, which is obtained by 
extremely careful harvesting of green mold grown 
under ideal laboratory conditions, is used for the treat¬ 
ment of non-healing wmmds and infections resistant 
to other treatment. 

The total amount produced is sufficient to treat only 
a few hundred eases a week and the Army is allo¬ 
cated less than 59 per cent, of that supply, which is 
msuffioient for its needs. 

Production and allocation of the drug is controlled 
by the War Production Board. The percentage made 
avai^ble for civilian use is distributed by Dr. Cheater 
S. Keefer, of the Evans Memorial Hospital, BoittOn, 
Mess., who acts for Dr. A. N. Riehardi^ ohaiman 
Committee on Medical Reseajob of tihe 01^ 
Research and Develoj^n^t All requests 
meet etvilian needs are handled by ;! 





' 27 ,, ’ 

AIRCRAFT BNGINEBRINQ 

Sir Bor Fbddbn, addressing the Engineering Indus- 
triee Association in London on July 22 on his recent 
extensive tour of North America in cosmection with 
aircraft engineering, according to The Times, London, 
said that 

he was impressed hy the large numbers of technically 
trained engineers passing out from American universities. 
Over 14,000 of them took degrees in engineering in 194^, 
and over 1,400 in aeronautical engineering. 

Many American universities and technical schools were 
provided with up-to-date and elaborate research equip- 
montf which was subsidised and regularly used by industry, 
and the training given was highly practical as well us 
theoreticuK 

With a few outstanding exceptions, our higher engineer¬ 
ing training, though sound technically, was for the most 
part out of date in outlook, and we had practically no up- 
to-date laboratories in our universities in the true sense of 
the word. To improve industrial education, classes 
should be established to help up-grade foremen and oliarge 
hands in s|>ocia] shop practices, as welt as in supervision 
and shop management. 

There should be university courses on administration, 
planning and the production methods of precision machine 
tools, press work, etc. Sucli matters require specialized 
technical training just as much as design. In researcli 
there must be an adequate supply of scientifically trained 
people, capable of initiating and planning the right kind 
of research, and working out solutions promptly and eco¬ 
nomically. 

To implenieut his ideas Sir Roy suggested that a 
oouttcil of engineering institutions should be estab¬ 
lished, containing suitable admixture of youth and 
age, and of business and technical men. 

A POST-GRADUATE COURSE IN INDUS- 
TRIAL MEDICINE 

To meet the continued wartime need for a general 
training course for physicians engaged in or desiring 
to enter into industrial practise, the Long Island Col¬ 
lege of Medicine baa announced its second postgradu¬ 
ate course in industrial medicine to be given in Brook¬ 
lyn during the first two weeks of Novemlmr. The 
course is modeled on the first series of lectures and 
seminarg in this field presented in November, 1942, in 
which fifty-nine matrienlants from six states enrolled. 
Enrolment this year will be limited to fifty matricu¬ 
lants for the fail oourse, Whidi is designed for phy¬ 
sicians. A limited number of others will be permitted 
to attend the sesmons as anditors. 

The eonrae, which is under the auspices of the De¬ 
partment of Preventive Medicine and Community 
and which is directed by Dr. Thomas D. Dub- 
lin> esi^iate professor, will run from November 1 to 
It will consist of afternoon and evening 


1 ^ 

cal departments of near-by industrial plants. The 
lectures will be given by leading industrial physicians 
and members of the faculty. 

Additional supervised training in the medical de¬ 
partment of selected industrial concerns will be pro¬ 
vided for those who desire further practical work. 
Five matriculants enrolled in 1942 elected to take a 
month of supervised training, and four were aided 
by the college in finding industrial positions. Thirty- 
five of last year’s matriculants were physicians, of 
whom seventeen were in full-time industrial practise. 

Assisting Dr. Dublin in the formulation and de¬ 
velopment of the course are Dr. Cassius H. Watson, 
medical director of the American Telephone and Tele¬ 
graph Co., alumnus and trustee of the college*, Dr. 
John J. Wit truer, medical and personnel director of 
Consolidated Edison Co., an alumnus, and Alfred R. 
Crawford, of the Department of Administration. 

Thirty-seven lecturers will take part in the sessions 
and a series of clinicjil and laboratory demonstrations 
is planned. The general topics of the lecture sessions, 
various phases of which will be discussed, include 
“The Physician in liidu.stry and His FieJd^^; ‘l^lan- 
uing an Industrial Medical Department’’; “Evaluating 
the Health Status of the Worker”; “Occupational and 
Non-Oeeupational Incapacitation”; “Community Fac¬ 
tors in the Health of the Worker”; “Industrial Acci¬ 
dents”; “Protecting the Place of Work”; “Surgical 
Management of Industrial Injuries”; “Industrial Toxi¬ 
cology” and “Special Wartime Problems in Industrial 
Medicine.” 

The printed announcement with all details and the 
registration forms will be available by September 16. 
Physicians desiring further information or wishing to 
apply should address the Office of Administration, 350 
Henry Street, Brooklyn 2, N, Y. 

THE AMERICAN FOUNDATION FOR 
TROPICAL MEDICINE 

At a meeting of the Executive ConiTnittee of the 
Board of Trustees of the American Foundation for 
Tropical Medicine, Inc., in New York City on July 23, 
according to the report of Dr. Jean A. Curran, execu¬ 
tive director, for the six-month period ending June 30, 
1943, twelve grants amounting to $43,680 were made. 

TWo grants, made possible by contributions and 
pledges for the current year of $66,600 by twenty-one 
Ameriean corporations, are being used to strengthen 
teaching and research programs in tropical medicine 
and parasitology at the various schools. The ap¬ 
proved: projects were select^ by the medical com¬ 
mit^. 

li$idibal schools to receive grants during the period 
fro^ April 1 to June 30 were: Cornell University 
College, the School of Medicine of Duke Uni- 
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versity, the School of Medicine of the University of 
Pennsylvania and the Medical School of Stanford 
University. The Journal of Parasitology was also 
aided. 

Schools of medicine to which grants were made 
available during the first quarter of 1943 were: the 
New York University College of Medicine, the Medi¬ 
cal School of Tufts College, the School of Medicine of 
Tulane University, the Faculty of Medicine of the 
University of Manitoba, the College of Medicine of 
the University of Nebraska and the School of Medi¬ 
cine of Yale University. 

Companies which have made contributions or for¬ 
mal pledges of support include Abbott Laboratories; 
American Cynnumid Company; Ciba Pharmaceutical 
Products Corporation; Firestone Plantations Com¬ 
pany ; General Foods Corporation; Hoffmann-La 
Roche, Inc.; The Lambert Company; Lederle Labora¬ 
tories; Eli Lilly and Company; Merck and Co., Inc.; 
National Carbon Company; Parke, Davis and Com¬ 
pany; E. R. Squibb and Sons; The Texas Company; 
United Fruit Company; William R. Warner and Com¬ 
pany; Winthrop Chemical Company; Winthrop Prod¬ 
ucts, Inc,, and John Wyeth and Brother. The founda¬ 
tion also acted as the administrative agency for a spe¬ 
cial grant from the John and Mary R. Markle Foun¬ 
dation. The executive director stated that other ap¬ 
plications are pending, and those recommended for 
approval will be financed out of contributions, Dr. 
Curran pointed out that additional gifts would be 
needed to finance the full program of the foundation 
for the year 1943, 

The program, adopted at the annual meeting of 
members iu January, calls for the collection and dis¬ 
bursement of $100,000 among medical schools and 
scientific journals and for special projects which fall 
within its scope. 

Officers of the foundation are President, Lt. GoL 


Thomas T. Maekie, director, Division of Parasitology 
and Tropical Medicine, and executive officer of the 
course in tropical and military medicine, Army Med¬ 
ical School; Vice-president, Dr. Willard C. Rappleye, 
dean, College of Physicians and Surgeons, Columbia 
University; Secretary, Alfred R. Crawford, assistant 
to the president, Long Island College of Medicine; 
Treasurer, W. W. Lancaster, partner, Shearman and 
Sterling; and Execuiim Director, Dr. J, A, Curran, 
president and dean of the Long Island College of 
Medicine. Members of the executive cornu*ittee, in 
addition to the above officers, are Dr. Theodore G. 
Rlumpp, president of Winthrop Chemical Company, 
Inc., and Dr. Henry E, Moleney, professor of pre¬ 
ventive medicine of the College of Medicine of New 
York University. 

The purposes for which the funds granted during 
the second quarter of 1943 are being utilized are as 
follows: 

Army Medical Museum. To finance the collection of 
tropical pathological material and its distribution to 
American medical colleges. 

Cornell Vniversiiy Medical College. Salary aid for full¬ 
time instructor iu parasitic diseases and to purchase 
materials for teaching and research. 

Dulce Vniversiiy School of Medicine. For full-thno tech¬ 
nician, materials and supplies to cstabUsli an identifica¬ 
tion and distribution center for patliogenic fungi and to 
maintain a registry of autopsy and biopsy material from 
oases of fungus disoase. 

University of Pcnttsylvania School of Medicine. Salary 
aid to flnanco expansion of teaching in parasitology and 
tropical diseases. 

Stanford Vniversiiy Medical School, Salary for full-time 
techniciau and funds to purchase supplies and o^quip- 
ment to strengthen teaching of tropical medicine. 
Journal of Parasitology, To supplonumt the publication 
funds of the Journal to permit enlarged type pages. 


SCIENTIFIC NOTES AND NEWS 


Dr, Ernest Carroll Faust, professor of parasitol¬ 
ogy and acting head of the Department of Tropical 
Medicine at Tulane University, on August 4 was pre¬ 
sented with a diploma of corresponding membership 
by the Academia Nacionol de Medicina of Mexico. 

Sib John Russell, director of the Rothamsted 
Experimental Station, was presented with the Albert 
Gold Medal of the Royal Society of Arts for 1943 at 
an informal ceremony on July 26 at the society*s house 
in Adclphi, which was attended by members of the 
council. The medal was awarded “for his researches 
and leadership in agricultural science and for his ser- 
viees to husbandry in many lands. 


At the summer commencement on August 13 of 
Bowling Green State University, Ohio, the honorary 
degree of doctor of humane letters was conferred on 
E. L. Moseley, emeritus professor of biology at the 
university and curator of the university museum. 

The British Institute of Physios has elected the fol¬ 
lowing officers: President, Sir Frank Smith; Fice- 
presidents, E. R. Davies, Dr. W. Makower and T* 
Smith; Treasurer, Majot C. E. S. Phillips; Seoretarp, 
Professor J. A, Crowther. 

The Journal of the Amerioap Medical Assomatbn 
announces the retirement of Dr. Julius W, Stunneri 
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since 1916 dean at the Philadelphia College of Phar¬ 
macy and Science. 

Dh. Ludwik Anigstkin, of the department of pre¬ 
ventive medicine and public healtli of the University 
of Texas, Medical Branch, Galveston, Texas, has been 
promoted to be associate professor of tropical medi¬ 
cine. 

Dr, Lkland a. Brown, dean and head of the de¬ 
partment of biology at Transylvania College, Lexing¬ 
ton, Ky., has btwn appointed acting president of the 
college. He will serve during the absence of Dr. Ray¬ 
mond F, McLain, who has been grunted leave to accept 
a commission as lieutenant in the Naval Reserve. 

Dk. P. Q. NirrriNG, of the U. S. Geological Survey, 
will retire from active duty on August 31. Formerly 
engaged in work on optics at the Bureau of Standards 
and later in charge of reseiarch work at the Eastman 
Kodak Company and the Westinghouse Electric Com¬ 
pany, he has since 3925 been making physico-chemical 
studies of clays and the properties of oil-water-silicaic 
combinations. 

Op the twenty-five Beit Memorial Research Fellows, 
sixteen have been seconded for whole-time war work, 
and at a recent meeting of the trustees the following 
elections were made, with permission for each fellow 
to be seconded at any time for war work: Fourth Year 
Fellowships: J. J. D. King, to continue his studies 
of dental caries and parodontal disease at the nutri¬ 
tional laboratory of the Medical Research Council. 
P. C. Williams, to continue his studies of natural and 
synthetic oestrogens at the Courtauld Institute of Bio¬ 
chemistry, Middlesex Hospital, University of London. 
Junior Fellowships: Margery E. M. Cutting, to study 
the physiological metabolism of organs in infancy 
at the department of medicine, University of Cam¬ 
bridge, A. Kleczkowski, to study serological reactions 
in reference to size and shape of antigen and anti¬ 
body particles at the Rothamsted Experimental Sta¬ 
tion, Hertfordshire. G. J. Popjak, experimental study 
of fatty and degenerative changes in the kidney at St. 
Thomases Hospital medical school, University of Lon¬ 
don. Ethel G. Teece, to study the chemical structure 
of gram-positive and negative microorganisms and to 
develop antibacterial agents at the department of 
chemistry, Birmingham University. 

Db. Ray B. Crxfps, associate professor of testing 
materials and director of the materials testing labora¬ 
tory of Purdue University, will join Owens-Corning 
FiWglas Corporation as director of the testing divi¬ 
sion of the research laboratories at Newark^ Ohio, 

Dr, Robert Brock Moppett, since 1941 post-doc¬ 
torate research associate at Northwestern University, 
has been appointed senior research chemist in the 
Uboratories of George A. Breon and Company. 


Propbsbob William J. Conley, instructor in ap¬ 
plied mechanics and acting chairman of the depart¬ 
ment of engineering of the faculty of the University 
of Rochester, bus resigned to become consulting engi¬ 
neer with the Lincoln Electric Company at Cleveland. 

Lincoln D. Kelsey, professor of extension service 
at Cornell University, left on August 17 to join the 
Agricultural Production Section of the Office of For¬ 
eign Relief and Rehabilitation Operations. He will 
serve overseas in the Mediterranean area. 

Gordon E. McCallum, sanitary engineer, U. S. Pub¬ 
lic Health Service, who has been acting chief of the 
Sanitary Engineering Section of the Medical Division 
of the Office of Civilian Defense since January, 1943, 
has been designated chief sanitary engineer in charge 
of the section, Mr. McOallum was assigned to the 
Medical Division in 1941 as regional sanitary engineer 
for the Third Civilian Defense Region (Maryland, 
Virginia, Pennsylvania and the District of Columbia) 
and the States of Ohio and West Virginia, and later 
was made assistant chief sanitary engineer. Charles 
I. Mansur, formerly assistant civil engineer at the 
U. S. Waterw'ays Experiment Station, Vicksburg, 
Miss., has joined the staff. 

Dr, Ludwik Gross, research associate of the Insti¬ 
tute of Medical Research of the Christ Hospital, Cin¬ 
cinnati, has been ordered for duty as Captain in the 
Medical CJorps, U. S. Army. His experimental study 
on acquired immunity against tmm^rs will be inter¬ 
rupted for the duration of the war. 

The Times, Ijondon, states that E. Twenty man has 
been appointed British representative on the interim 
commission, which was set up by the Hot Springs 
Food Conference. Mr, Twentynmn, who formerly 
worked at the Treasury Department, is second secre¬ 
tary to the Ministry of Food and is serving as a mem¬ 
ber of the British Food Mission in Washington. 

According to plans approved on August 19 by the 
«State Board of Regents, the New York State College 
of Agriculture at Ithaca and the New York State Agri¬ 
cultural Experiment Station at Geneva will benefit by 
$7,000,000 in post-war construction. The board acted 
on the recommendation of its committee on post-war 
planning in education, of which Vice-Chancellor 
William J. Wallin, of Yonkers, is chairman. The 
board already has approved $36,000,000 worth of post¬ 
war oonstruction for tlie educational system of the 
state. The entire program is subject to the approval 
of the Temporary State Commission for Post-War 
' Public Work Planning. The New York State College 
of Agriculture has been allotted $5,619,000 for future 
building plans, which include nine projects, among 
them two units costing more than $1,000,000 each. 
The experimental station at Geneva will receive, ao- 
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cording to the plauB^ $1,777,926 tor four building 
unite. 

The will of the late John H. Eagle, Philadelphia 
silk manufacturer, who died last month, bequeaths hia 
estate, estimated at $7,000,000, after a bequest of $1,- 
000,000 to Mrs. Eagle, to the California Institute of 
Technology and the Salvation Army. The fund for 
the institute will be used in the prevention and cure 
of disease and will be known us the John E. Eagle 
Endowment. It provides for prizes for distinguished 
service to humanity in the Helds of chemistry, physics, 
medicine and other aoientiftc endeavor. 

Drake University has received the sum of $200,000 
from the Gardner Cowles Foundation, Dos Moines, 
with which to erect u new science building to be known 
as Harvey Ingham Science Hall as a tribute to Harvey 
Ingham, editor emeritus of the Des Moines Jtegister 
and Tribune, who will celebrate his eighty-fifth birth¬ 
day nejct month. 

The Journal of the American Medical Association 
states that the State Charities Aid Association has 
received a grant of $19,000 from the Commonwealth 
Fund to enable the mental hygiene commission to 
prepare a plan for aiding men rejected or discharged 
by the armed forces because of neuropsychiatric con¬ 
ditions. The money became available on July 1. 

The National Society for the Prevention of Blind¬ 
ness announces the award of a prize of $250 for the 
most original paper adding to the present knowledge 
of medical treatment of non-congestive glaucoma. 
This prize is being offered in addition to one that was 
previously announced for the most valuable original 
paper concerning early diagnosis. 

Nature states that the Royal Society of Arts, Lon¬ 
don, offers a prize under the Thomas Gray Memorial 
Trusl, the objects of which are “The Advancement of 
the Science of Navigation and the Scientific and Edu¬ 
cational interests of the British Mercantile Marine.** 
The prize is of £50 and is open to any jierson of 
British or Allied nationality who may bring to the 
notice of the society an invention, publication, dia¬ 
gram, etc., which in the opinion of the judges is con¬ 
sidered to be an advancement in the science or practice 
of navigation, proposed or invented by himself during 
the period from January 1, 1938, to December 31, 
1943. Entries that have already been considered by 
the judges in the years 1938-42 are not eligible for 
further consideration unless they have since been ma¬ 
terially modified. Competitors must forward their 
proofs of claim between October 1 and December 31 
to the Acting Secretary, Royal Society of Arts. 

SoxBNTiino research to develop tests for measuring 
the intelloetual and perfprmaxiee capacities of spastic 


will be undertaken by the University of 
Southern California as the result of an initial endow¬ 
ment of $5,000 made reeently by the Crippled Chil¬ 
dren's Society of Los Angeles County and the Cali¬ 
fornia State Society for Crippled Cbildrom The 
particular phase of the study is being undertaken for 
tbe first time and will bo suppt>rted over a period of 
five years. Volunteer public and professional organi¬ 
zations, as well as individuals dealing with spastic 
children, will have access to the psychometric clinic, 
which is a unit of the department of psychology. 

Mbs. F. W. Wozbncraft, of Washington, I). C., has 
presented a fund for a lectureship in ophthalmology 
at the School of Medicine of the University of Texas, 
in honor of her father, the late Dr. W. J. MoReynolds, 
of Dallas, known for his work on the comparative 
anatomy of the crystalline lens. 

An Associated Press dispatch dated August 6 states 
that Secretary Jokes has announced the apportitmment 
of $910,000 to various states for improvement of 
wildlife conditions. States are required to put up 25 
per cent, more to obtain the Federal grants. Federal 
funds used for the program come from the 10 per cent, 
axcise tax on any ammunition and on sporting arms. 
The money can be spent only as the Congress author¬ 
izes. For this year it approved $1,000,000. Eight per 
cent, will go for administrative purposes, $9,000 for 
restoration work in Alaska, $3,000 to tbe Virgin 
Islands and the rest to participating sUttes in accord¬ 
ance with their area and number of licensed hunters. 
Allotments include Connecticut, $2,071; New Jersey, 
$8,596, and New York, $40,307, 

The Australian correspondent of the Journal of 
the American Medical Association reports that during 
the past two years the possibilities of agar-agar pro¬ 
duction in Australia and New Zealand hkve bbeu ex¬ 
plored. In Australia agar is being produced from a 
red seaweed, Gracilaria confervoidesj which is easily 
harvested and is available in quantity, The results 
BO far achieved have been promising. Tbe agar pro¬ 
duced has a higher ash and lower nitrogen content 
than the Japanese variety and a somewhat lower 
gelling power, but has provided suitable media for 
the growth of most bacteria. In New Zealand two 
species of Gelidiaceae offer commercial possibilitiee 
owing to their relative abundance, easy identifiektion 
and good yield. Last yea^ the Council for SeienijAc 
and Industrial Research carried out goiaU^scak 
periments with one of these, Phrodaim lucMki, with 
satisfhetbry^^^r^ Fnrth^ inVestigwth^ 
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DISCUSSION 


ARBITRARY EDITORIAL CHANGES IN 
SCIENTIFIC PAPERS 

Thb value of proper editing of eeientidc papers can 
hardly be questioned. The present writer would be 
the last to deny that many of his papers have been 
notably improved by judicious changes requested by 
the editorial staff of the journals in which they were 
published. Editors have in general the advantage of 
age, experience, impartiality and a knowledge of the 
audience the j(»umal is designed to reach. I have no 
intention of attacking the procedures of scientidc edi¬ 
tors in general. However, when nearly every manu¬ 
script accepted by a certain journal has its style com¬ 
pletely reworked, often without obvious improvement 
in clarity, there is evidently more room for question. 
I refer to the changes which are made in two journals 
in this country which carry many papers dealing with 
immunology and related subjects. Accepted manu¬ 
scripts are altered, without consulting the authors, to 
conform to certain unpublished stylistic preferences 
of certain of the editors. Among these preferences 
there evidently figure prominently the addition of an 
adjectival ending any word used as an adjective, 
or if this is not possible, putting a hyphen between 
the adjectival noun and the noun it modifies, and a 
ban on words derived from a Latin and a Greek root 
simultaneously, except in the case of very common 
words such as automobile. Thus ^'horse scrum’’ will 
be changed to ^‘equine serum,” or perhaps occasionally 
‘^hoi-se-sqrum,” and “monovalent” will be changed to 
“univalent.” 

In many cases, no doubt, these changes do not have 
any particular effect on the sense, and arc neither 
good nor bad. However, cases do occur in which it 
is open to question whether the meaning remains 
unimpaired by the change. The flavor of “proteic 
molecule” is not quite the same as that of “protein 
molecule,” and few, certainly, speak of “proteic chem- 
iriaj.” It may be doubted if a “microscopic slide” is 
exactly the same aa a “microscope slide.” In some 
cases the change definitely seems to bo at the expense 
of clarity. To cite a personal instance, whenever I 
see ^Viral antigen” I am irresistibly reminded of 
“spiral an%en,” and thus of protein chains coiling 
and uncoiling, and the resulting train of thought com- 
plemy distracts xny attention from what the author 
was trying to say* The difficulties of precise scientific 
writing aeem to be quite gireat enough without need- 
tesij^y putting additic^ mental hurdles in the reader’s 
iwsf ^ the rf^ipe of novel adjeetival forms. “Virus 


antigen” is traditional, it is understood, and I fail to 
see why it is not good enough. 

Sometimes the change to an adjective would clearly 
modify the author’s meaning disastrously. I need 
only mention “nitrogenous factor,” “antigenic ex¬ 
tract,” “mortal curve,” “chesty specialist,” and “bloody 
group.” A colleague has inquired what would become 
of “toothache.” Would it be changed to “dental ache,” 
or, to avoid mixing Latin and Anglo-Saxon, to “toothic 
ache”t The editors would doubtless reply that “tooth¬ 
ache” is already one word. All right, but is not “horse 
scrum” really just as much one word, even though we 
write it as twof 

When it is clearly impossible to change to an adjec¬ 
tival form, the editors I am referring to generally 
insert a hyphen, as “microscope-slide,” “phage-anti- 
body,” but it is not easy to see how the mere insertion 
of a hyphen, which has no effect on the pronunciation, 
is of any value except as a sop to the editorial con¬ 
science. Whatever the language may look like when 
written, it essentially consists of a series of sounds 
in the mouths of those who speak it, and no nmuber 
of diacritical marks will change this fact. Some 
visual aids, such as capital letters and quotation 
marks, have their value, but one could hardly say the 
same of that extra hyphen. 

If we wish to be really impartial in tins problem, 
there are perhaps two main questions we should try 
to answer. One is to consider what kind of a lan¬ 
guage English essentially is and what are the prob¬ 
able trends in regard to the use of endings, and the 
other is, what are the preferences of those who are 
actually writing scientific h^nglisb to-day T If a 
majority of immunologists are opposed to changing 
nouns to adjectives, then it would hardly seem justi¬ 
fied for the editors of one or two journals to make 
such changes without authorization. 

In so far as the first point is concerned, there can 
be hardly any doubt that English is a language which 
tends to use words in different grammatical connec¬ 
tions without always changing their forms, and that 
this tendency has in the past few centuries been on 
the increase. Our language is descended from the 
highly inflected Anglo-Saxon. While the impact of 
French may have had something to do with the 
chani^^ the theory of some students is that the com¬ 
plexity of case endings, conjugations, etc., eventually 
became tod much for even the Anglo-Saxons them- 
selvoe, and finding themselves unable to keep track 
of multitude of endings, they gradually dropped 
most of them. Whatever the reason, English is one 
of tihe least inflected languages of Europe, but few 
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will imuntain it has suffered as a result. Another 
great language, Chinese, has totally lost all inflection^, 
but still seems to be able to cope with the task of 
expressing complicated ideas precisely. 

As the opinion of an authority, we may quote the 
words of the great Danish philologist, Otto Jespersen, 
close student and lover of the English language, who 
stated: 

Besides, in a groat many cases it is really contrary to 
the genius of the language to use an adjective at all. . . . 
Birthday is much more English than natal day . . . and 
eyeball than ocular globe. . . . Mere position before an* 
other noun is really the most English way of turning 
a noun into an adjective, e.g.j the London market, a 
Wessex man ... a Japan table ... a Oladstonc bag, 
imiiation Astrakhan. . . . The unnaturalnesa of forming 
Latin adjectives is, perhaps, also shown by the vacilla¬ 
tion often found between different endings, as in feuda- 
tary and feudatory, festal and festive.^ 

If wc examine the usage of gre^t writers, we can 
find plenty of evidence that the use of nouns as ad¬ 
jectives is not foreign to the English language. 
Words like violet, marble, iron, etc., uncompromising 
as they sound, tiro all used as adjectives, and forms 
such as violaceous, niarbly, feiTous, etc., have either 
been dropped, or retained in technical parlance only. 
Shakespeare says: *Hhe Carthage queen,” “Rome 
gates,” “Tiber banks,” “through faire Verona streets,” 
“For canker vice the sweetest buds doth love,” and 
Tennyson writes, “Every tiger madness muzzled, every 
serpent passion killM.” 

That this usage is not confined to poets may be 
seen by consulting Darwin, who says in the Origin 
of Species “ . . . jackals and species of the cat 
genus. . . .” 

The preference of present-day scientific writers can 
be studied directly. When I was writing a book on 
immunology, I took the opportunity of sending out 
questionnaires to about 30 persons who arc eith^ 
engaged in editing journals in which immunological 
papers often appear, or who have in the last few 
years published a number of papers on this subject. 
Each individual was asked to choose the form he pre¬ 
ferred out of a choice of two or three. Not all re¬ 
plied, but the majority did, some with the addition 
of pencilled notes of encouragement. The pertinent 
data are shown in Table 1, where the numbers in 
parentheses show the number of replies favoring the 
form in question. 

Table 1 

pneumococcus polysaceharide (14), pneumococcal poly¬ 
saccharide (5) 

horse 8erum(22), equine 8erum(l), serum of the 
hor8e(l) 

i<*Growth and Structure of the English Language,” 
p. 131, Srd ed. Teubner^ Leipzig, 1919. 


precipitin test(18), preoipitative teBt(2), preeiplU- 
tion-test(5) 

agglutination reaction (20), agglutinative reaction(8) 
protein moleculu(20), proteie moleeule(2), molooule 
of protein (2) 

diphtheria toxin (19), diphtheric toxin (3), diphtherial 
toxin (3) 

inhibition reaction (14), inhibit!ve reaction (13) 
inbibitiou zone(10), inliibitive zone(2) 
antibody formation(14), atttlbody formation(9), for¬ 
mation of antibody(6) 

antibody specificity (18), antibody-specificity (6), an- 
ticorporcal specificity (0) 

antigen moleculo(14), antigenic inolecu]o(7), aiitigen- 
inolecule(3) 

flocculation reaction(20), flocculative reaction (3). 

It is clear that in most cases the majority were 
decidedly not in favor of adjectival forms. In regard 
to “pneumococcus” and “pneumococcal” the percent¬ 
ages run 74 against and only 26 for, but in otlier 
eases the verdict is even more conclusive. It will be 
noted that only one person interrogated preferred 
“equine serum” to “horse serum,” and it may be 
definitely suspected that this was one of the editors 
responsible for the recent adjectival rash) 

In view of the arguments based upon the obvious 
tendencies in the evolution of English as a language, 
the examples from classical authors and the clear indi¬ 
cation of preference of those who are actually engaged 
in publishing the results of immunological research, 
may we venture to hope that in future the use of 
adjectives will be left to the authors as a purely per¬ 
sonal matter? Surely, in this matter, as in others, wc 
shall progress fastest, not by totalitarian compulsion, 
but by democratic cooperation. 

William C. Botd 

Boston University 
School or Medicine 

GEOLOGY TEXTS FOR LATIN AMERICA 

In Scibnob for July 2, E. Raymond Hall suggested 
that advanced scientific texts of North American 
origin be placed within financial reach of Latin Amer¬ 
ican students. To every one interested in improved 
relations among Portuguese, English and Spanish- 
speaking Americans the suggestion is worthy not only 
of consideration but of immediate action. 

A considerable proportion of Latin American col¬ 
leges are the equivalent of North American junior 
colleges and in these only introductory courses are 
offered in many sciences. Among fields usually so 
treated is geology. The demand, both actual and 
potential, for English texts in geology is small, due 
both to small enrolments in such courses and to the 
prohibitive price of English texts. Frequently the 
text used is either Italian, German or French in origin. 
There is no reason why the study should be neglected, 
nor any reason why the attention of tim beginning 
Latin American student should be turned toward 
east, when it could be directs northward. 
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G«olQgieal te^U by North American authors, in 
both Portuguese and Spanish, would do much in 
stimulating interest in the science itself and even more 
in promoting hemispheric goodwill. Why should 
there not be set in motion a cooperative project which 
would make available excellent texts in physical, his¬ 
torical, structural and economic geology, optical min¬ 
eralogy, paleontology, etc., in a language, format, 
binding and price with which Latin American stu¬ 
dents are familiar? 

May it be suggested that eacii of the various geo¬ 
logical Kocicties undertake the publication of a text 
in their respective Helds? The project is herewith 
submitted to members of the societies with these rec¬ 
ommendations : 

1. Let an appropriate committee of the American 
Association for the Advancement of Science learn by 
inquiry of Latin American educators and geological 
groups what types of texts would be most welcome. 

2. Let the appropriate geological society in the 
U. S. appoint a group of its members who are willing 
to donate their services and assign to each of the 
group chapters of the text for which they shall be 
responsible. 

3. Let the appropriate society sponsor translation 
into Portuguese and Spanish and first publication of 
tlie text in a number determined by inquiry of possible 
demand, say, for the next three or four years. 

4. Let the texts be published by one of the many 
reputable Latin American publishing companies. 

5. Let the texts be marketed through the same or 
similar agencies, at a cost well within reach of the 
group for whose lise it ia intended. 

6. Let each text carry an introductory page setting 
forth the name and nature of the sponsoring society, 
an invitation for closer Inter-American scientific co¬ 
operation and a list of contributing authors, 

7. And finally, let action be taken now. These are 
fast-iuoving times. 

Hobart E. Stocking 

West View, Pa. 

COLORED TRANSPARENCIES OF TROPI¬ 
CAL PLANTS 

Tm Arctic, Desert and Tropic Information Center 
has recently received requests as to where colored 
transparencies or colored photographs of tropical 


plants may be secured for use or for reproduction pur¬ 
poses. This material has been requested for use in 
intensive courses of instruction being given by various 
Army Air Forces Training Units. It is desired to 
assist army perst)nnel in the recognition of both edible 
and poisonous plants and fruit in the tropical areas 
of the present world-wide theaters of operation. 

Many of the country's larger and better known 
museums and scientific institutions have been con- 
tiicted by the Arctic, Desert and Tropic Information 
Center with rather discouraging results. To date no 
appreciable number of the desired colored transparen¬ 
cies have been located. 

Because of the wide and select distribution of 
Science among American scientists, it has occurred 
to UB that the insertion of a brief notice in this journal 
stating the urgent need for this materiel might bring 
prompt results, 

Elmer W. Ellsworth, 
Capiairif Air Corpn; Chiefs Information 
Collecting and Recorda Section, ADTIC 

CROWN-GALL BACTERIA 

Science Service has just published in Science, 98: 
10, August .13, 1943, a note on “Plant tumor bacteria” 
which I should like to amend since it credits me with 
investigations which belong to other workers. The ar¬ 
ticle was prepared from an unannotated summary of 
work on this subject. Science Service erroneously but 
innocently assumed that the results summarized were 
all my own. This was not the case. 

The work on attenuation of crown-gall bacteria by 
cultivation on a medium containing glycine was done 
by Dr. A. »J, Hiker at the University of Wisconsin; 
that on the combined actirm of attenuated crown-gall 
bacteria and plant-growth-promoting substances was 
done at the Rockefeller Institute by Drs. Arm in C. 
Braun and T. Laskaris; that on heat therapy of 
orown-gall disease in the Madagascar j)criwinkle was 
done by Drs. L. 0. Kunkel and Annin C. Braun, also 
at the Rockefeller Institute. I should like to diaclaim 
any direct connection with these inve.stigations. 
Credit for them belongs to Drs. Riker, Braun, Laskaris 
and Kunkel, not to me. 

Philip R. White 

Bocketeixer Institute 
FOR Medical Eeseaeoh 


scientific books 


ORGANIC CHEMISTRY 

Orffcmie Si/nthe$e8. OoUeetive Volume 2, A Revised 
E^ion of A^ml Volumes Edited by A. 

H« Blatt. m + 654 pp. 6x9} in. Bound in dark 


green cloth. New York: John Wiley and Sons, 
Inc.; London: Chapman and Hall, Ltd* 1943, 
$6.50. 

Tm advent of this new collective volume, describing 
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the preparation of nearly 300 typical organic com- 
pounds, will be warmly welcomed by all organic chem¬ 
ists who, with the second edition of Collective Vol. 1, 
will now have in two compact volumes all the material 
contained in the first 19 annual volumes of Organic 
Syntheses, revised and brought up to date, with tables 
of contents and thumb indexes covering Type of Reac¬ 
tion Index, Type of Compound Index, Formula Index, 
Illustration Index and General Index* In its prejm- 
ration, the editor had the assistance of an editorial 
board of 18 recognized leaders in the field. In the 
main, it follows the general plan of Collective Vol¬ 
ume 1. 

In reviewing and revising the subject-matter of an¬ 
nual volumes x-xix, errors have been correctt^l, calcu¬ 
lations, references and the spelling of names (particu¬ 
larly foreign ones) have been verified, modifications 
and improvements in procedure have been incorporated 
in the text, and 11 new and checked methods have been 
added. 

As heretofore, the text covering every compound is 
divided into (1) Procedure, (2) Notes and (3) Meth¬ 
ods of Preparation. The last includes all methods 
of preparative value recorded in C. A, up to the end 
of Vol. 35 (1941), and in some cases still later. A 
helpful feature is the inclusion in parentheses, under 
the name of the compound, of the C. A. indexing name, 
where that differs from the title given. Compounds 
whose preparation is described, but which can bo pur¬ 
chased in tlie open market for $5 or less per kilogram, 
are marked with an asterisk. 

Organic diemists can show their appreciation of the 
service rendered by the editor and his board in com¬ 
piling this most useful volume, by forwarding (in 
duplicate) constructive suggestions for future volumes 
and calling attention to any errors of omission or com¬ 
mission. 

In the judgment of the reviewer, this collective vol¬ 
ume, like its predecessor, should be on the shelves of 
every well-equipped laboratory of synthetic organic 
chemistry. 

Introduction to Organic and Biological Chemistry^ 

By L. Eakle Arkow, Ph.D., M.D, and Herbt 

C. Reitz, Ph.D. 6 x 8J in. 736 pp. Illustrated. 

Bound in dork blue cloth. St. Louis: The C. V. 

Mosby Co. 1943. $4.25. 

As the authors point out, there are many excellent 
elementary Uixt-books in organic os well as in bio¬ 
chemistry, but no single volume presenting the fun¬ 
damentals of both fields concisely and coherently. 
This gap they have endeavored to fill, and the result 
is a text-book which should be both stimulating and 
helpfill to all interested in the closer correlation of 


chemistry with the medical and biological sctenoCfl, 
f>articularly students in premedieal, predental, agti- 
eulture, nutrition and dietetics, home economies, phys¬ 
ical education and similar courses. 

Like all Gaul, the book is divided into three parts. 
Part I (pp. 21--63) covers ‘^Chemical Fundamentals in 
Review,” its two chapters being devoted to **Chemical 
Facts and Theories” and '‘Particles in Solution.” It 
is the authors’ thought that this will serve mainly 
as a background to which the student can be referred 
whenever he exhibits signs of forgetting these funda¬ 
mentals. 

Part II (pp. 54r-536) is devoted to "Organic Chem¬ 
istry” and occupies nearly three fourths of the total 
book. The oluBsification of its subject-matter follows 
conventional lines in the main, and is introduced by 
Several pages of useful suggestions as to how to study 
"Organic Chemistry” most successfully. Another com¬ 
mendable feature of this part is the clothing of the 
dry bones of chemical facts and reactions with the 
fiesh and blood of human interest and of the progress 
of civilization and industry. 

Part III (pp. 536-694) deals with "Biological Chem¬ 
istry,” and is a summary of the more important 
phases of metabolism and nutrition, presented more 
from a chemical than from a physiological or anatom¬ 
ical point of view. An excellent "Summary of Nutri¬ 
tional Requirements” is included. 

All the chapters conclude with a series of study 
questions; and nearly all of them with a list of refer¬ 
ences to books, monographs, reviews, etc,, wherein the 
student will find additional information. 

The Appendix, which contains the "1941 Interna¬ 
tional Atomic Wei^ts” and 16 pages of tables giving 
the "Composition and Calorific Value of Foods,” is 
followed by an author index and a subject index. The 
91 illustrations throughout the test add much to its 
attractiveness. Paper, type, printing and binding ore 
excellent, and the book fulfills well the purpose foe 
which it was written. The dedication to the late Ross 
Aiken Gortner tom^es the heart of the reviewer also, 
for Gortner was one of his "boys” of whom he was 
most proud, 

Organic Syntheses* Vol, 23. An annual publication 
of satiirfactory methods for the preparation of 
oTganio chemicals. Im IfiViN editor-in- 

chief, with im editorial board and an advisory 
board. Pp, 124. New York: John Wiley and 
Sons, Ino.; London: Chapman and Hat!, Ltd* 
1943. $1,75. 

Tnid new volume of a well-kuoM, excellent apd 
useful series in general follows doselj the plan pf 
its ptedeoessmrs. New preparations deserfbed Ibp. 
fdilowing: Aeetylbensoyl, Alteon, 
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drate, Bromoacetal^ S-Bromo-4-Hydroxytoluene, Car- 
l:H>beii£03£y Chloride and Derivatives, 1,1-Cyclobutane- 
dicarbozylic Acid and Cyclobutauecarbozylio Acid, 
Cyclopropyl Cyanide, 6c<a-Di-»-Butylaniinoethyla- 
mine, 2,3-Dihydropyrajae, beta;beta-Diniethylaerylic 
Acid, be^a-DimethylaIninopropiophenone Hydrochlor¬ 
ide, b^t^a-Bthozyethyl Bromide, beta-Ethoxypropioni- 
trile, Ethyl Benzoylaoetate, Ethyl Bromoaccdaie, 
Indole, Ketene Diethylaoetal, Mandelio Acid, 1-Month- 
oxyncetie Acid, 1-Menthoxyacetyl Chloride, Mesitalde- 
hyde, bela-Methylglutaric Aeid, b^la-Naphthaldehyde, 
p-NitrobeiiKOyl Peroxide, - Pentamethylene Bro¬ 
mide, a/plia-Phenylethylamine, bela-Phenylethylamine, 
Phthalaldeliydie Acid, Pseudoionone, 1 (alpbo-Pyri- 
dyl)-2-Propanol, trans-BtUbene, Tetrahydrofurfuryl 
Bromide, Totrahydropyrane, Tetraphenylcyclopenta- 
dienorie, Tctraphenylphthalie Anhydride, Tribipbenyl- 
carbinoJ, Triphenylcarbinol, Triphenylehloromethane. 

The subject index at the close is cumulative in the 
sense that it oovers the contents of Volumes 20, 21, 22 
and 23. The cumulative indexes for previous volumes 
in the series will be found in Collective Volumes 1 and 
2. The series is so well establislied as the leader in its 
chosen field that no eulogy is necessary on the part of 
the reviewer, 

Marston T. Bocwcrt 

Columbia UNiVBEstTY 

THB MOTHS OF SOUTH AFRICA 

The Moth$ of South Africa. By A. J. T. Janse. Vol, 
IV, Part I. (Published by the University of Pre¬ 
toria, South Africa.) 

When my wife and I visited Pretoria in 1931, we 
called on Dr. Jause, and saw his wonderful collection of 
moths and his great and completely indexed library of 
woriiut on Lepidoptera. We discussed the forthcoming 
revision of ‘*The of South Africa,” and since 

that time the volumes have been coming out at long 
intervals, under circumstanoes of increasing difficulty. 


The preeent part contains a list of the subscribers, 
but of these, several are in enemy countries, and others 
are likely to have dropped out. The principal support 
has come from the National Research Council of the 
Union of South Africa, and we note that Ceneral 
Smuts has made a generous subscription. 

The part just received (dated November, 1942) is of 
unusual interest because it deals with the most primi¬ 
tive Lepidoptera known, the Hepialids and the 
Mieropterygids. The former are numerously repre¬ 
sented in South Africa, with only one species, Leto 
venus, of large size and comparable with the large 
Australian forms. The genus Leto has also one species 
in New South Wales and one in the Fiji Islands, a 
distribution suggestive of great antiquity and ap¬ 
proaching extinction. It is interesting to note that 
Leto vmus has only b<;en found at Knysna, the locality 
on the coast of South Africa noted for its relict fauna. 
The Mieropterygids appeared to be absent from South 
Africa until in 1917 Janse took a single female speci¬ 
men of a new genus and species at Karkloof, Natal. 
In 1930 he returned to the same spot and took a male, 
and these two alone represent the known South 
African Micropterygid fauna. 

In the classification of moths, it has always been 
usual to place the Mieropterygids at the bottom of the 
scale, as nearest to the oaddis-fiies, from which the 
L(^pidoptera are supposed to have been derived. But 
Janse now classes the Uepialids ns most primitive on 
various grounds, but thinks they originated quite apart 
from the Mieropterygids, the Lt^pidoptera being thus 
diphyletic. 

The book is illustrated by eleven plates of Janse’s 
exquisite drawings of structures and five photographic 
plates of moths. It is dedicated to the memory of 
Edward Meyrick of England, who described more 
Microlepidoptera than any one else and a bibliography 
of Meyrick’s publications is included, 

T. D. A. Cockerell 


SPECIAL ARTICLES 


ON THB TYPE OF CHOLINESTERASE 
PRESENT IN BRAIN TISSUE^ 

Two esterases capable of hydrolyzing acetylcholine 
have been shown* to exist in the animal body: a true 
idtolineeterase, acting exolnsively on certain choline 
eaters, and a non-specific enzyme hydrolyzing not only 
esters of choline but a variety of non-choline esters as 
wdl. The true chedinesterase exhibits its maximum 

1A preliminary report on this inves^ation, wfaieh was 
^ a grant from the Bantii^ Bemreh Foundation, 
wai^hr^eented before ^ Toronto i^slologioal Society 
>1^ Decemb^ 2,1942. 

; R. Budney, Btooham. 27; 59, 


activity at low concentrations of acetylcholine (around 
3 mg per cent,) and displays increasing inhibition with 
rising substrate concentrations, whereas the non-spe¬ 
cific enxyme exhibits its greatest activity at high con¬ 
centrations of acetylcholine (above 300 mg per cent,) 
and displays decreasing activity with diminishing con¬ 
centrations of this substrate. Since the physiological 
function of the non-specific enzyme is os yet unknown 
it bee been provisionally named pseudo-cholinesterase. 

In view of the differences in activity of the two 
euLi^mee at high and low oonoentrations of acetylcho¬ 
line^ meaeuremants at these two substrate ooncentra- 
ti^ eau serve to indicate whether true ebolinesterase 
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or i>8eudo-cholinesterase predominates in various tinr 
sues or body fluids. 

Recently we have found® that acetyl-beta-methyl- 
choline is hydrolyzed only by true cholinesterase and 
not by pscudo-cholinesterase, whereas benzoylclioline 
is hydrolyzed only by pseudo-cholinesterase and not by 
true choliuesterase. These facts make it possible to 
estimate quantitatively the activities of the true 
cholinesterase and the pseudo-cholinesterase sepa¬ 
rately in any misture of the two enzymes. 

Using this method determinations were carried out 
on the same organs of various species in order to 
ascertain which type of cholinesterase is present. 

Since cholinesterase plays un essential role in the 
chemical transmission of nerve impulses/ it was 
deemed of gre^t importance to find out which of the 
two enzymes is present in brain tissue. Gray and 
white matter from the brain of representatives of all 
the Vertebrate classes were investigated. In addition, 
various other organs, such as parotid gland and pan¬ 
creas, of several mammalian species were tested. The 
results are tabulated below (Table 1). 


TABLE 1 

TYPB of CHOLINKSTBUASK rnKHBNT IN : 



Rraln 

Parotid glaud 

I'aiJcreas 

Rnt 

true 



Moufle 

true 



Guinea pig 

true 

pseudo* 


Rabbit 

true 

true 


Dog 

Cat 

truo 

mixture 

pHOUdo** 

true 

mixture 

true 

Cow 

true 

true 



true 

pNoudo-* 


Cuickini 

true 



Turtle 

true 



Frog 

true 



Carp 

true 




* Traces of true chollnoBteraae present. 


The results listed in Table 1 show that the brains of 
all the vertebrates tested contain only true cholines¬ 
terase and no pseudo-cholinesterase. This fact demon¬ 
strates that in brain tissue it is the true cholinesterase 
which performs the function of hydrolyzing acetyl¬ 
choline after it has been liberated. 

The other organs tested, however, show no regular¬ 
ity as to the type of cholinesterase present, e.g., the 
pared.id glands of various species may contain true 
cholinesterase or pseudo-cholinesterase or both. Simi¬ 
larly, the pancreas of the cat contains only true cho- 
linesteriise, while that of the dog contains only pseudo- 
cholinesterase. 

Surrmary: Brain tissue of all vertebrates contains 
only true cholinesterase. 

No general statement concerning the type of cho¬ 
linesterase in any other organ can be made, suice true 
cholinesterase may be present in a particular organ of 

« Mendel, D. B. Mundell and H. Budney, in press 
ifiioehem, Jowr.) 

^ B, Mendel and B. D. Hawkins, in press, Jowr. Nenro^ 
pbaraidl., 99, 


one species and pseudo-cholinestcrase in the same 
organ of another. 

Bruno Mendel 
Harrt Rudney 

Banting and Best Department 
OK Mkdioal Eeseakch, 

TTniverkity or Toronto 

ENTRANCE OF CHLORIDE WITH POTAS¬ 
SIUM INTO LIVE RAT MUSCLE 
FIBERS—CL-SPACE ERROR 

The muscle of animals after adrenalectomy witli 
high plasma potassium contains more extracellular 
fluid^*^ expressed as Cl-spacc {liters of plasma water 
calculated to contain all Cl in 1 kg muscle) than after 
DOCA therapy* when plasma K is low. This result, 
surprising in vicAv of Na retention in the latter case, 
may be elucidated by, in fact, is a good test of, the 
Boyle and Conway* tiu'ory, in which Cl enters muscle 
fibers as KCl in a Donnan equilibrium. Tested to 
date only in cxidsed and immersed frog muscle, the 
theory is now tried in live rats. Conditions predicted 
to increase fiber Cl were imposed: a doubled plasma 
K and an 11 per cent, increase in fiber water. Fiber 
Cl, designated as Cfi- minus inulin-apace, increased 
76 per cent. The error involved by designation of 
extracellular fluid as Cl-spacc, error exprijssed as 
(Cl- minus inulin-8pace)/(inulin space), is 44 per 
cent, before, 68 per cent, after imposing the condi¬ 
tion. Thus the Cl-spoce error is not only absolute* 
but also dynamic or functional. Thiocyanate-space 
should involve similar errors. 

Of rats nephrectomized under ether, litter mate A 
received intraperitoneally 6G ml/kg of a solution con¬ 
taining 3.75 gm per cent, inulin or eejuivalent sucrose, 
150 niM Na, 125 mM Cl, 25 luM bicarbonate; in mate 
B, 60 mM K replaced equivalent Na and only this rat 
received drinking water during the 22-hour equilibra- 
tion. Only sheet muscles taken under amytal from 
the thighs were stripped into slender pieces and 
oloared of connective tissue, fat, and visible blood. 
The same zinc filtrate of muscle or plasma gave ali¬ 
quots for the Yolhard chloride and the Seliwanofif 
color reaction for inulin or sucrose as fructose.* The 
small uniform muscle “fructose” blank was deducted. 
Equilibrium was attained as revealed in comparable 
inulin- and sucrose-spaces and in comparable chloride 
and inulin values for plasma and the occasional peri¬ 
toneal water. 

1 A. H. Hegnauer and E. J. Bobinaou, Jour, Biol. 
Chem,, 110; 769, 1936. 

2 D. 0. Darrow, H. E. Harrison and M. Taffel, Jour. 
Biol, Chem., 130: 487, 1999. 

8D. 0. Harrow and H. C. Miller, Jour. Clm. Jmestiga- 
tion, 21: 601, 194S. 

A p. J, Boyle and B. J. Conway, Jour, Physiol., 100; 1, 
1941. 

»L. V. Heilbrunn and P. O, Hamilton, PkysiOi, 

16: 863. 1942. 

« K- Bteinitz, Jmr, Biol, Chem,, 126: 699,1994. 
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Concentrations of Cl in fiber water, calculated as 
(Cl- minus inaiin-space) (cone. Cl in plasma 
water) / (muscle water minus inuUn-spoce), are 
matcdied with plasma K (chloroplatinate analysis^) in 
Table 1. The correlation is 4- 0.71 wuth a P value equal 


TABI.E 1 

Plasma K and Musclb Fiebb Cl in Rats 
uM./U OF Plasma oa Fianu Watbb 


Group A 

Group B 


F1a«iua K 

Fiber Cl 

PlaHina K Fiber Cl 

«.» 

4.9 

8.8 

7.7 

7.0 

10.7 

10.7 

10.3 

7.4 

l.Q 

10.8 

8.2 

8.6 

0.0 

11.8 

7.0 

8.1 

8.0 


10.0 

8.3 

7.0 

12.4 

12.1 

8.6 

2 .n 

14.2 

11.6 

10,1 

0.0 

14.7 

12.0 

14.9 

13.2 

16.9 

11.2 


to 0.0014 that the scatter result from uncorrclated ma¬ 
terial. From Boyle and Conway, Cl^/d^ = Cl/d,^ and 
if in the rat as in the fro^ d, = then Cli = (Cl/d) 
K* The regression equation for the combined data 
of Table 1 is Clj ^ 0.28 + 0.795 K, With (Cl/d) = .795 
==107.5/rf/ 135.2 and d - Cl - 27.ly a very likely 

value for diffusible anions other than Cl in plasma, 
partiruilarly bicarbonate. 

The i»egative correlation - 0,21, P = 0.20, between 
plasma Cl and fiber Cl/unit dry weight, though deter¬ 
mined over a limited range of plasma Cl values, does 
not support adsorptitm of Cl as such. It may mean, 
if any of the phusma K in nephrectomy comes from 
^endogenous source in company with anions other than 
€1, a reduction of plasma Cl as this Cl enters the 
fibers with K. Such transfer inny explain instances 
of fall in plasma Cl when the kidney is excluded and 
plasma K elevated: chronic nephritis, adrenaline re¬ 
lease, hemorrhage, shock, asphyxia, local venous 
stasis, etc.; and, of course, the opposite when ifiasma 
A’^ is lowered: excess cortical hormone, anesthesia. 

The muscles of group A contained an inulin-spacc 
16.8 per cent, larger than those of B. This suggests 
the inability of K compared to Na to support inter¬ 
stitial fluid bulk even after nephrectomy. Entrance 
into fibers of as KCI from fluids containing A' sub¬ 
stituted for Na naturally entails entrance of water 
because of hypotonioity. Entrance of 1C in exchange 
for Na, assuming equal ioaiaation inside, would 
involve no water shift. 

Walter S. Wilde 

Bkpartmickt of Physiology, 

School or Mxmcike, 
liOtrifiUKA State ITniversity 

’ W. S. Wilde, Jour, mol Chefn., 128: 309, 1939. 

* Italicised symbols represent ‘ * activities' d^suxn of 
;^u«ible anions; subscripts indicate fiber'' Ions, other 
k>as beittg interstitial. 

• WJS is mean plasma water Cl tot all rata 


FIGMENT PRODUCTION BY TUBERCLE 
BACILLUS IN THE PRESENCE OF 
P-AMINOBENZOIC ACID 

Pursuing studies on the chemotherapeutic relation- 
sliip between Mycobacterium tuberculosis and fungi,^ 
an intensive yellow pigmentation has been observed in 
cultures of a certain strain of Tubercle bacillus when 
grown in the presence of high concentrations of 
p-aminobenzoio acid (PABA). That the formation 
of this kind of pigment apparently is not restricted 
to the Tubercle bacilli and has perhaps a general sig¬ 
nificance is suggested by a recent publication by Spink 
and Vivino.® These authors described the develop¬ 
ment of a yellow pigment in cultures of staphylococci 
when grown in the presence of sulfa drugs. 

Strain No. 607 of the American Type Culture Col¬ 
lection, growing first in Sauton's, later in Long's 
medium, was employed for the study reported here. 
Formation of the yellow pigment takes place in 
PABA concentrations of 1:1000 to 1: 3000 after an 
incubation of about one week. At first the color is a 
bright yellow, but the cultures often gradually become 
brownish. Numerous conglomerations of yellow crys¬ 
tals are visible microscopically between and around 
the bacilli which occasionally grow like fungi in long 
threads and chains. No similar coloration could be 
observed in the presence of sulfathiazole, sulfathio- 
urea, aniline, sulfanilic acid or paraphenylenediaiuine. 

Benzoyl - Y - (2-niethylpiperidino) - propanol hydro¬ 
chloride, selected as an example of an amine-free 
derivative of benzoic acid, was without effect; by con¬ 
trast, p-amiuobenzoyl'diethylfiminoethanol hydrochlo¬ 
ride (Proc4iine) gave a very intense color if concen¬ 
trations of 1:250 to 1:500 were used. (Notice that 
this quantitative relation between PABA and Pro¬ 
caine is about the same as in their antisulfonamide 
activities.) 

Since the tubercle bacillus forms considerable 
amounts of riboflavin under identical conditions, I 
first considered the poBsibility of an increased ribo¬ 
flavin formation due to the presence of PABA; my 
recent findings, however, indicate that the yellow pig¬ 
ment here described is not identical with Vitamin Bg. 
In the absence of PABA no pigment Ls formed if the 
magnesium content of the medium is changed or if 
mercuric chloride is added to the medium. It is 
known that changing the concentration of magnesium 
or addition of HgClj increases considerably the ribo¬ 
flavin formation by Aspergillus mger.^ 

The pigment is insoluble in ether, chloroform or 
petrol ether, but it is highly soluble in concentrated 

1B. L. Mayer, Berne Medical Branoe, December, 1941, 
3-19i seeO.A. 36: 5199, 1942. 

* W. W. Spink and J. J. Vivino, SctKNc*, 98: 44, 1493. 

sG. 8. Eitavln, Cpt. rend. ocad. Sd. VBSS, 28: 517, 
1040. 
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acetic acid and phenol. Under the microscope, tnlpt* derived from PAB. 
cle bacilli containing this pigment reduce ammoniaeid vitamin B complex. 
AgNOa and Fehling’s solution. BasEAaoa Laboka 

Studies are under way in order to determine the Cxda Phaemaok 
possible relationship of this pigment to a metabolite Sumuit, K. J 


derived from PABA and especially to factors of the 
vitamin B complex. 

BBSEAAOH LABORATOftIXS, 

Ox DA PHAEMACEimCAL PitODtrCTS, IXC., 

Summit, N. J. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


GLYOXAL, A NON-IRRITATING ALDEHYDE 
SUGGESTED AS SUBSTITUTE FOR 
FORMALIN IN HISTOLOGI¬ 
CAL FIXATIONS 


Glyoxal is now supplied as a crude 30 per cent, to 
40 per cent, aqueous solution, deep yellow and syrupy 
in consistency. It is quite impure and too acidic to 
be used without treatment. Dilute the crude solution 


Many histologists who find the traditional formal¬ 
dehyde solution distressing to the eyes and nose would 
doubtless welcome a less offensive hardening agent 
of equal efficiency. Glyoxal, or oxalic aldehyde, 
which has recently become available' in fair quanti¬ 
ties, appears very promising in this respect. 

Glyoxal, whose molecule consists merely of two 
linked aldehydic groups, and is the simplest of the 
dialdehydes, has been recommended by the manufac¬ 
turers as an “insolublizing agent^' for protein mate¬ 
rials such as casein, albumin, gelatin and glues. This 
suggested to us that perhaps the dialdehyde could also 
be applied fur hardening animal tissues in histological 
fixation. 

A variety of tissues of tlic mouse was tried in dif¬ 


ferent strengths of glyoxal. 
dinary “10 per centfftp** 
4 per . 


:al. Reasoning that th^~ 


4 per is approximately^ 

formaldehyde solution, and that 
has two aldehyde groups, one would expect a 2 
cent, solution to be about right. liver, kidney, 
of leg, tongue, heart, skin, spleen, lung, brain 
fatty tissue of the breast of mouse were used ,i 
human breast tissue and brain. With small block^^^ 
tissue, we found the 2 per cent, glyoxal to comp^j^^ 
very favorably with 10 per cent, formalin, with 
possible exception of muscle. Nuclei were well stai^^^ 


in all specimens. Even a 1 per cent, glyoxal solutl^j^^ 
was adequate for small samples of many tissues. C 
centrations much higher than 2 per cent, were 


suitable for small blocks. The addition of acetic a^Q 
yielded poorer results. Controls wore run with j^^Q 


per cent, formalin. Only haematoxylin-eosin 
was employed, no difference beii^ noted in the colqi ^ 
tion of tissues between those fixed in formalin and 


glyoxal. 

When large masses of tissue, such as an 
human brain, were fixed, 10 per cent. ooncentrat|jj|j^ 
and slightly longer time was necessary. Either 
weaker solution was exhausted or the lai^er glyc^j^ 
molecule does not diffuse as readily as fonnaldebjf ' 


1 Carbide and Carbon Ohemleals Corporation, 30 B J, 
42nd Bt., New York. Wo are most grateful to F-of 
Bauseher of the St- Louis office for gonerous sample^ 
glyoxal solution. 


to 10 per cent, concentration with tap water, Add 
powdered calcium carbonate, and stir until efferves¬ 
cence ceases. Frothing is severe but can bo controlled 
by adding a little ethyl ether. Filter by suction 
through a rapid crepe paper. Pass through a second 
time if not clear. Dilute further to 2 per cent., or 
as desired. The final solution will be still faintly 
acidic (to litmus) and should be left so, never alka¬ 
line. It has only a weak odor and is not irritating. 

A 30-40 per cent, crude solution of glyoxal sells 
for one dollar a pound in lots of a gallon or under. 
However, at 2 per cent, dilation it costs only about 
10 to 15 cents a liter. It is expected to become 
cheaper and more abundant, but even now 50 gallons 
of the 3(M0 per cent, concentration can be purchased 
bn one order. 

L. F. WiOKS 
V. SUNTZBFF 

Thk Babkajid Free Bkin and 
Cancer Hospital, 

St. Louie, Mo. 
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BRANCHES OF THE ACADEMY OF SCIENCES 

OF THE USSR 


By Dr. P. KOLESNIKOV 

VIOE-CHAIRMAN OF THE COMMITTEE OF BRANCHES AND BASES OF THE 
ACADEMY OF SCIF.NCES OF THE USSR 


In the Soviet Union the Academy of Sciences has 
become the greatest scientific center of the country, 
embracing scores of institutes and hundreds of labo¬ 
ratories. 

The time has long since passed when science and 
art were the domain only of the capital and of a few 
of the larger cities. To-day science is making swift 
progress and scientific personnel are quickly growing 
in the most distant national regions of the USSR. 

The Academy of Sciences of the USSR comprises 
several republican branches and scientific bases. 
Article 48 of the Statutes of the Academy of Sciences 
mds; 

Branches of the Academy of Sciences in the locality 


constitute incorporated research institutes, while the 
local bases of the Academy of Sciences represent 
complexes of research institutes, these branches and 
bases studying the natural wealth, the economy and 
the culture of the respective individual Republic, Ter¬ 
ritory and Region. 

Branches and bases of the Academy of Sciences of 
the USSR are located all over the country—from the 
Kola Peninsula to the foothills of the Pamir Moun¬ 
tains. There are also the following major scientific 
centers—the Academy of Sciences of the Georgian 
SSR, those of the Ukrainian SSR and the Byelorus¬ 
sian SSR and the USSR Academy branches in the 
Azerbaijan and the Uzbek Republics. 


















hrmnihea of the Academy of Sciences of the USSR We wiAdy deeped the prospecting of lamerals 


are also established in Armenia, Kazakhstan, Taji-* 
kistan and in the Urals. Than there is the Kola Base 
in the Trans-Polar regions, and the Northern Base-^ 
in Archangel. 

Each of these branches embraces a group of scien¬ 
tific institutes, laboratories, stations, preserves and 
other institutions engaging in research. 

Altogether the Academy of Sciences has eight local 
branches and two bases, comprising 29 institutes and 
105 laboratories, stations, observatories, botanical gar¬ 
dens and other scientifle establishments. 

About 3,000 seientifie and scientific-technical work¬ 
ers are engaged in these branches and bases, including 
15 academicians, 5 corresponding members of the 
academy, over 400 doctors and masters of science and 
300 postgraduate students. 

A numerable native personnel of scientific workers 
has been established in the national republics where 
academy branches are located. In the Armenian 
Branch, for instance, 93 per cent, of the seientifie 
workers are Armenians by birth, 73 per cent, of the 
workers in tlie Georgian Branch are native GeorgLanSy 
etc. 

The volume of printed publications serves as an 
indication of the growth of acadetuy branches and 
bases; publications exceeding 6,000 printer's signa¬ 
tures—such is the total volume of titles put out by 
the branches and bases in the past few years. In 
1940 nlone the Georgian Academy of Sciences pre¬ 
pared for press and published various scientific works 
totaling about 1,000 printer's signatures; in that same 
year the Azerbaijan Branch published 610 signatures, 
the Armenian Branch 530 signatures, etc. 

Practically all the academy branches have their own 
printing facilities, allowing scientific works to be 
published not only in the corresponding national lan¬ 
guage but also in Russian. The Azerbaijan and 
Uzb*^k branches publish scientific and popular-scien¬ 
tific periodicals in the respective languages. 

In recent years the scientific institutions of the 
acadetuy branches and bases have accomplished a 
large program of work closely bound up with the 
national economy and the cultural progress of the 
national republics. In 1940 alone 168 various scien¬ 
tific works (on geology, metallurgy, chemistry, agri¬ 
culture, etc.) were introduced into the national 
economy. 

Various organizations and enterprises enjoy the 
systematic consultation of the Academy of Sciences 
branches. 

In conformity with the tasks posited by tie Soviet 
government—that of strengthening the raw material 
base of separate districts—^the academy branches 


and the study of the geography of these distnets. 

On the basis of scientific explorations {Professor 
Chernov) the Northern Base of the Academy of 
Sciences established that salt deposits are located near 
Kotlas, in the north, and coal at the Cheshskaya Bay. 
The subsequent prospecting by geological parties 
fully confirmed this forecast and the North is now 
faced with the practical problems of working its own 
salt for the White Sea and Murmansk fisheries and 
of miniug local coal for the swiftly developing in¬ 
dustries of the Trans-Polar regions. 

The discovery of niobium ore deposits, made by a 
group of prospectors, has brought up the question of 
establishing a Soviet niobium industry. 

The discovery of selenium and other, richer com¬ 
pounds of rare earths on the Kola Peninsula has 
placed new tasks before the non-ferrous and rare 
metals industry of the USSR. 

The Georgian Academy of Sciences is successfully 
employing new ge(^physical methods in prospecting 
the copper deposits in Svanetia. 

The Armenian Branch of the US8R Academy of 
Sciences has furnished the first precise data concern- 
ing the local aluminium ores, constituting a local raw 
material base for the aluminium industry of Soviet 
Armenia. 

The Tajik Branch has finished working up mate¬ 
rials on the mineral resources of the Tajik SSR and 
has indicated the vast reserves of superior narzau 
mineral waters on the territory of this republic. An¬ 
other important discovery made by the scientifle 
workers of the Tajik Branch was that of the deposits 
of iron ores (magnetites and hematites) in Ramitsi 
District and the determination of the geological re¬ 
serves in the explored part of those deposits. 

Professor Abramovich, of the Azerbaijan Branch, 
has collected material substantiating the assumption 
of distribution of petndeum in strata, the direction 
of flow of oil to the well and the approximate dete-- 
raination of the change in the properties of petroleum 
when worked. 

Expeditions of the Azerbaijan Branch have amassed 
conpideraMe material on the geology, teotonics, 
petrography and mineralogy of the barite deposits 
in the Chavdar and other areas of the basin of the 
River Tor-ter. In 1940, on the basis of these data 
furnished by the expeditions, the Azerbaijan Oeologi- 
eal Board conducted wide-scale and detailed prospect¬ 
ing of barites. 

Gabrielyan, a scientifle eollaborator of the Uzbek 
’Branch, has evolved a method for combating sand 
jamming during the exploitatiott of oil wells. 

Another equally important work--tbat of JCryiov, 
aiso collaborating in the Uzbek Branci^-^igiTei^ n^ 



£Qiiti4iitioa8 proving the presetm of fresh water in 
the Qolodny desert steppes, occurring at great depths 
in the ^* 08 hed rocks and relating to the ancient beds 
of the Cherchik and Angren rivers. Those oondu- 
fiions are of major practical purport in projecting 
meliorative measures* The engineering-and-geolog- 
ieal eharactexisties of the area of the stretch of tlie 
Northern Ferghana Canal—worked out by Krylov— 
and his estimations of the ground of different sections 
of this area which are destined to serve as the con¬ 
struction site for hydro-engineering structures, have 
been handed over for utilisation to the corresponding 
People^s Commissariat. 

The scientific workers of the Armenian Branch have 
made a geological study of the Akverian marble de¬ 
posits which are to-day being extensively quarried to 
supply material for the construction of the Palace of 
Soviets, the Moscow Metro Railway, etc. Several new 
marble deposits have been located, and the Armenian 
Marble Trust has been entrusted with making a de¬ 
tailed prospecting survey of them. 

An expedition equipped by the Kazakh Branch of 
the USSR Academy of Sciences has discovered con¬ 
siderable quantities of tin at the Pavdin deposits, 
which had been hitherto known only for their deposits 
of copper. This expedition likewise established the 
presence of bismuth in the polymetallic ores of the 
Akchibal deposits, in Central Kazakhstan. This sub¬ 
stantially extends the area of occurrence of tin in the 
Kizyl-Este ore deposits. 

The Urals Branch has brought its study of the 
suitability of Ural dunites to serve as fireclays to the 
stage of commercial utility in industry. This branch 
has also worked out methods for obtaining naturally 
alloyed metals by means of usual blast furnace smelt¬ 
ing of the ore and has proved the possibility of ob¬ 
taining niobium pig-iron by blast furnace process. 
This academy branch has likewise established the ag- 
glomerative properties of loparite concentrates, thus 
making it feasible to widely utilize the niobium ores 
for the produetion of special steels. 

The po^bilities of utilizing the waste products 
after ooncentration of the Kusin titano-magnetites 
have likewise been proved feasible. This will reduce 
the cost of agglomerates produced by the plant. 

The Urals Branch has also designed and constructed 
several ^pes of precision instruments of much im- 
portaoee for industry. These appliances include a 
transportable kiloamper meter for a comparatively 
rough gauging of the strength of current, which is 
necessary in regulating electrolytie baths, a kilowatt- 
hour ^ter in which the electric current coil is re¬ 
placed by a metal strip; besides this, improvements 
ba^ be^ introduced in the magnet-wire of trans- 
foitniieira. A raMonol system as wall as methods and 
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the rsqidisi^ appliances have been designed for the 
factory eontrol of the magnetic properties of trans¬ 
former steels and the application of these devices in 
one of the Urals works resulted in a marked improve¬ 
ment in the quality of these steels. Finally, an im¬ 
proved method of magnetic defectoscopy has been 
worked out for testing track rails and parts of power¬ 
ful, high-speed machines. 

These undertakings allow the positing and solution 
of problems which could not have been solved before, 
when technology, chemistry and geology stood sepa¬ 
rated from each other. And it is this joint work of 
different specialists which forms one of the salient 
features of the local undertakings of the academy 
branches. 

In this respect mention should be made of the work 
done in relation to petroleum. Oil, which abounds in 
the Apsheron Peninsula, particularly attracts the at¬ 
tention of geologists, physicists and chemists. Work¬ 
ers of the physics department of the Azerbaijan Acad¬ 
emy have made an electric model of an oil stratus. 
By means of data characterizing the hydraulic per¬ 
meability of the layer in separate points, this model 
makes it possible to judge of the distribution of oil 
throughout the whole stratum. This in turn enables 
the oil workers to sink the well in the most efficient 
manner, ensuring the maximum yield of petroleum. 
This method of electric modelling of oil strata—which 
has passed laboratory tests—is to be employed in the 
Azerbaijan oil fields. 

Another interesting method worked out by the col¬ 
laborators of the Azerbaijan Branch allows the hy¬ 
draulic permeability of porous rocks drawn out of the 
well hole to be quickly measured—in ten minutes. 
This method will be of great utility, not only in geol¬ 
ogy but also in hydro-engineering, metallurgy, soO 
study, chemistry, etc. 

The vast construction now proceeding throughout the 
Soviet Union requires a tremendous volume of building 
Tuateriols. Some of the academy branch institutes, in 
particular the Chemical Institute of the Uzbek Branch, 
have placed before themselves the task of cement pro¬ 
duction out of locally available raw material. This 
undertaking is finding successful solution in Central 
Asia, Professor Kaneepolsky being in charge of this 
work here. 

The investigations of the Chemical Institute of the 
Uzbek Branch have shown that the loess of the Khim- 
kov deppeits, containing 35 per cent, calcium cai^n- 
ate, after processing, possesses particularly high bind¬ 
ing properties and stability, exceeding that of the 
stundard g^des and requiring leas fuel in ihanu- 

Ctmsiderable works have been aoeomplished by the 
aciideiny branehea in the domain of biological sciences 
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—geobotanieal studies of individual territories (the 
Kazakh Branch and the Kola Base), extending the 
pasture acreage and raising its productivity, measures 
aimed against salinidcation of the soil, work on in¬ 
creasing fodder resources, etc. 

A number of botanical gardens, the high-mountain 
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soil-and-botanical station on the Pamir Moimtams and 
the Polar botanical gardens in Barov study the local 
flora, raise various species of decorative plants and 
have introduced the cultivation of several wild-grow¬ 
ing plants. 

{To be Concluded) 


IMAGINARY SUBMARINE CANYONS' 

By Dr. FRANCIS P. SHEPARD 

DIVISION or WAR RESEARCH, UNIVERSITY OT CAUrORNiA, SAN DIEOO, OALir. 


The VbatoH'Smith Submarine Contours 

Foe some years the discovery of the great sub¬ 
marine canyons along the oceanic slopes off the 
east coast filled many of the outstanding geological 
theorists with misgivings. They were leas disturbed 
by the deeply submerged canyons with the character¬ 
istics of river valleys off California, since this coast 
was well known to be unstable, but river canyons off 
the supposedly stable east coast were unthinkable; 
and to make matters worse, charts were showing that 
submarine canyons were practically universal. As¬ 
suredly the continents of the world could not all have 
been moving up and down many thousands of feet 
during the late part of geological time. Into the 
breech at the critical moment stepped a series of maps 
of outstanding workmanship which appear to have 
taken at least the eastern part of the country by 
storm. These maps were the result of painstaking 
contouring by A. C. Veateh and by his collaborator, 
Paul Smith.2 The contours, as both Veateh and 
Smith have frankly admitted, are based on the hy¬ 
pothesis that the submarine slopes have a stream-cut 
type of topography. Accordingly, the contours show 
a great mass of gullies and valleys even out at the 
greatest depths where there arc few soundings. These 
small valleys shown on the maps have been seized on 
eagerly without any apparent attempt to determine 
their basis and are now established as the pi^ce de 
resistance of three new hypotheses advocating sub¬ 
marine origin of the canyons. Two of these have 
appeared in books® and a third as a short article.* 
The maps have also been reproduced in many text¬ 
books and have been the source from which a model 
reposing in the American Museum of Natural His¬ 
tory was drawn. Even lAfe magazine recently repro- 

1 OontributionB from the Scrippa Institution of Ocean¬ 
ography, New Seriea, No. 214. 

a Special Paper 7, Geological Society of America, 1939. 

>B. W. Johnson, “The Origin of Submarine Canyons,” 
Columbia University Press, 1939; R. A, Daly, “The 
Floor of the Ocean,” Univ, of North Carolina Press, 1942. 

^ W. H. Bucher, Bull Oeol Boe. Amer,, Vol. 61, pp. 489- 

612 . 


ducod a picture of this model with mention in garbled 
form of one of the new hypotheses. 

Since the tendency of late has been to regard these 
gullies as the typical submarine valleys and accord¬ 
ingly to disregard the great rock-walled canyons which 
have been revealed by years of scientific exploration 
of the sea floor, it might be well to give the scientific 
public some insight on the basis of these supposed gul¬ 
lies and their relation to the problem of the history of 
the ocean floors. Regarding these contours one must 
admit in all fairness that they represent long pains¬ 
taking effort. Certainly it would have been difficult 
to fit stream-dissected slope topography more per¬ 
fectly into the soundings than has been done. On the 
other hand, the contouring could have been executed 
with the same care in attempting to show what actu¬ 
ally existed out on these submarine slopes off the east 
coast. That this was not done is indicated by the fact 
that the same soundings were contoured by a seriea 
of six topographers and geologists of the U. 8. 
Geological Survey and by the present writer and his 
co-worker, K. 0, Emery, and in no case did these 
closely spaced small valleys appear in the contoured 
maps which resulted. Instead of these myriads of 
gullies a series of relatively large canyons (shown 
also by Veateh and Smith) are revealed on the slopes. 
The canyons are of the type which recent theories 
have so meticulously avoided. In a forthcoming 
paper, Emery and the writer will present in some 
detail the abundant evidence which is thought to 
reject the gully hypothesis of contour interpretation 
of these soundings off the east coast. It may be suffi¬ 
cient to state here that any one who has a conviction 
of the existence of these gullies need only return to 
the original data and attempt to contour some portion 
of the deep outer slopes bearing in mind that unavoid¬ 
able errors of observation increase with depth. 

A Submarine Origin of the Cantons 

The recent hypotheses vrhich attempt to explain sub¬ 
marine canyons as formed mthout emergence include 
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ill order of their appearance: B. A. Daly’s muddy 
density currents, W. Johnson’s artesian springs, 
and W. H. Bucher’s tsunamic sea waves (also called 
tidal waves or seismic sea waves). In defending these 
hypotheses the advantage of the gully concept pro¬ 
vided by the Veatoh-Sniith maps is very evident, since 
none of these processes could account for huge can¬ 
yons. All these authors have referred to canyons like 
those off the California coast as a different phe¬ 
nomenon from the submarine valleys which they are 
trying to explain. They all imply that submarine 
valleys in general are of the nature of the Veatch- 
Smith gullies. 

Daly’s idea that muddy currents moved down the 
ocean slopes during glacial stages might conceivably 
be used to explain small gullies cut into a muddy 
slope, but even for this explanation Daly had to draw 
on the now discredited idea that the outer continental 
shelves are or were groat mud banks. Bucher’s 
tsunamis (tidal waves) must set up occasional strong 
currents on the ocean floor, but it would be amazing 
if these rare manifestations could have cut more than 
small valleys into the ocean slopes. Furthermore, the 
distribution of submarine canyons shows no relation¬ 
ship to the areas where these waves occur. Also tlie 
waves are of a nature which should produce erosion 
on projections rather than in valley-like indentations. 
Johnson’s artesian springs require high land along 
the coast with water-bearing layers dipping seaward 
and extending under the shelf and outcropping on 
the outer slopes. Even under these ideal and rare 
conditions, excavations on the slope by the artesian 
springs could produce only small valleys, which 
should have many basin depressions along their length. 
Even the fanciful Veatch-Smith contours show noth¬ 
ing of this sort. For further objections to these 
hypotheses the reader may refer either to the Johnson 
or Daly book which are most successful in discount¬ 
ing the other’s hypothesis or to the writer’s discussion 
of the subject in which an attempt was made to give 
facts favorable and unfavorable to each hypothesis.® 

LiavING HAMIiBT OUT OF THE PlaY 

If all this attempt to explain submarine valleys is 
dealing with a purely fictitious concept, the situa¬ 
tion would appear to approach the ridiculous. Are 
the typical submarine valleys of the world of the order 
of these hypothetical east coast gullies or are they 
comparable to the well-known California rock-walled 
canyons f All the available evidence suggests that the 
latter is the case, The Coast and Geodetic Survey 
charts provide abundant evidence of the existence of 
canyons thousands of feet deep and extending many 

® Special Paper M’s. 31, Geologieal Society of America, 
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mileB into the outer edge of the continental shelf* 
H. C. Stetson’s well-known investigations have shown 
that many of the sea canyons have rocky walls. Most 
of the information regarding other submarine valleys 
comes from the charts of the world. All available 
charts have been studied by the writer and the sound¬ 
ings indicate clearly that the great majority of the 
known submarine valleys are large canyons, that is, 
(canyons comparable in dimensions with those which 
cut great mountain walls. Furthermore, the bottom 
notations reveal that rock is present on the canyon 
sides in numerous places. These statements may be 
easily verified by examination of the charts from the 
various coasts of the world. 

Is 'it reasonable to present a hypothesis which dis¬ 
regards BUcli great submarine canyons as the huge 
Hudson Canyon which can be traced for miles off 
New York, the canyon off the Congo, which is a hun¬ 
dred and twenty miles long and extends 18 miles into 
the coast in the Congo estuary, the huge Fosse de Cap 
Breton off southwestern France, the equally large 
Canal de Nazaro off the Portuguese coast which ap¬ 
pears to be cut in granite, the canyon off the Indus 
which crosses a 60-mile shelf off the Indus River or 
tlie rock-walled canyons off Ceylon, to mention a few 
nil off relatively stable coastsT If we consider all 
these great canyons as well as all the canyons off 
unstable coasts as exceptional, just what will we have 
leftf We are not only excluding Hamlet from the 
stage, but all the otlier actors. 

River Erosion 

Despite the enthusiastic abandonment of the river 
erosion hypothesis by these recent writers the facta 
continue to favor the idea. All the detailed surveys 
of the submarine canyons have revealed distinctly 
river valley characteristics.® Characteristically these 
canyons the world over are V-shaped, steep rock- 
walled, winding valleys with branching tributaries. A 
very large per cent, are located off river mouths and 
some of them are obviously submarine continuations 
of land canyons. The explored canyons off California 
contain numerous rounded pebbles even at depths os 
great as one mile below sea level. Many other obser¬ 
vations indicate the submergence of the land margins. 
The case may not be rigidly established, but it is 
substantial and should not be thrown aside just be¬ 
cause it presents a difificulty in the path of certain 
preconceived hypotheses. It is to be hoped that if 
there ere future suggestions of causes of submarine 
canyons, they will be evolved after a careful study of 
the facts or preferably after field investigation of the 
canyons. 

® Charts of many are available in Special Paper SI, 
Geological Society of America. 
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ALBRO D. MORRILL 
1854-1943 

AXiBBO D. Morrill, emeritus professor of biology 
in Hamilton College, died on June 8, 1943, following 
an attack of apoplexy. He was born in Nort.hfield, N. 
H., on August 29, 1854. As a boy, be spent much 
time working in his father’s nursery. It was here, 
while budding fruit trees, that he first became inter¬ 
ested in biology. 

Professor Morrill received his bachelor ()f science 
degree from Dartmouth College in 1876 and his mas¬ 
ter of science degree from Dartmouth three years 
later. Belmont College gave him an honorary master 
of arts degree in 1886, and in 1926 ho was honored 
with a doctor of science degree by Colgate University. 

He began his teaching career in 1878 as seienee 
teacher in an academy at Lewiston, Pa. In 1883 he 
accepted a professorship at Belmont College and in 
1888 he went to Ohio University as professor of geol¬ 
ogy and biology. He came to Hamilton College in 
1892 as professor of chemistry and biology, but from 
1896 until hia retirement in 1928 ho devoted himself 
to biology. 

Professor Horrifies greatest professional achieve¬ 
ment was the creation and development of the biology 
department at Hamilton, During the early days of 
his professorship at Hamilton emphasis was on clas¬ 
sical study, yet in his quiet, independent and creative 
way he got a department of biology going. His first 
laboratory was in an old dormitory where there was 
not even running water. Yet, on his retirement in 
1928, after thirty-seven years on the Hamilton Col¬ 
lege faculty, he turned over to his successors one of 
the best college biological laboratories in the country, 
an unusually good natural history museum and an 
excellent library. 

At the time of his retirement the hundreds of stu¬ 
dents who had majored in biology under hia instruc¬ 
tion established a fund in the interest of an A. D. 
Morrill Biological Library to which Professor MorriB 
added his personal collection. 

Profe.ssor Morrill always retained one character¬ 
istic of his New England ancestry: be was sparing 
in his use of words, yet he was a gifted teacher. He 
stimulated students to find out things for themselves. 
In spite of his reserved manner he acquired the tru^ 
affection of bis students, and one of his greatest satis^ 
factions was the feeling that he had contributed to the 
world of science through the successes of the men who 
had been students of his during their college years. 

He was one of the pioneer research workers in the 
Marine Biological Laboratory at Woods Hole, Maas., 
and at the laboratories of the U. S. Bureau of Fish* 


eries at Beaufort, N. C. At the age of fifty, uadar 
advice from his physician, he broke with the habit of 
years, that of spending nine months in his college 
laboratory and then three at Woods Hole. In tiie 
summer of 1904 he accepted the opportunity to join 
a picked group to be trained by the Bureau of Uni¬ 
versity Travel as leaders of future parties of Euro¬ 
pean travelers. For the next ten years he spent hia 
summers in this work. 

Professor Morrill was a fellow of the Auierican 
Association for the Advancement of Science and a 
member of the American Society of Naturalists, the 
American Society of Zoologists, the Boston Society 
of Natural History and the College Faculty Club. 
He was associated with the Presbyterian church of 
Clinton, where he taught a Sunday-school class for 
many years. 

On December 23, 1879, he married Miss Lena E. 
Carver, of Binghamton, N. Y., who died in 1934. His 
sister, Catharine Morrill, who has made her home with 
him, survives. 

Walter N. Hess 

ELIZABETH TOWAR PLATT 

Elizabeth Towab Platt, librarian of the Ameri¬ 
can Geographical Society, bibliographer, informed 
geographical student, respected editor, died in New 
York City on May 22 in her forty-fourth year. Al¬ 
though her professional life was comparatively brief, 
lier contributions to geography were many and, for¬ 
tunately, of an enduring character. 

Elizabeth Platt was born on February 25, 1900, 
into a family prominent in the anthracite coal indus¬ 
try in Hazleton, Pennsylvania. Trained as a libra¬ 
rian at Columbia University, her appointment to the 
staff of the American Oeographical Society in 1920 
gave definition to her career. Early sensing the im¬ 
portance of securing a broad geographical back¬ 
ground, she supplemented her formal library training 
with studies in geology and geography at Columbia, 
leading to the bachelor’s degree in 1930 and the mas¬ 
ter’s degree two years later. Thus a fortunate com¬ 
bination of native abilities and training, strengthened 
by practical experience, bore fruit in the adaptation 
of library methods to the requirements of geographi¬ 
cal research. Advanced to the portion of aasiatani 
librarian in 1925, Mias Platt gradually assumed ad4 
ministrativo charge, under the general direction of 
Dr. John K. Wright, and became largely respcmdhle 
for book aelectiona wd cataloguing. Hot promotioi^ ; 
in 1937 to the position of librarian was a fittbsg; 
sequel to these events. 
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Tlie expatiftion of tba Boeioty’B librat 7 from 80,000 
rolmiaes in 1925 to nearly 120,000 in the present year 
provides an impressive meastire of Mias Platt’s mount¬ 
ing responsibilities. More than this, the eoUeetions 
were carefully listed and organised into the cognate 
fields provided for in the Research Catalogue, which 
was established in 1923 and improved and extended 
under Miss Piatt’s direction. Consultants seeking aid 
beyond that offered by the Research Catalogue would 
find Miss Platt a ready and reliable source of sug¬ 
gestion and advice. Her ability in assembling mate¬ 
rials on the comprehensive problems often oonfront- 
ing geographical investigators is well remembered by 
tlio many, from this country and abroad, who have 
studied in the society’s library. Warm acknowledg¬ 
ments to the librarian's unstinted aid appear in the 
prefaces and footnotes of numerous volumes. 

During the past decade, Miss Platt’s services to 
research workers extended far beyond the confines 
of the library. Current Geographical Publications, 
issued irionthly except during the summer, was 
launched in 3938 entirely as a result of her enterprise 
and industry. True to its title, this bibliography lists 
significant literature—the word is used in the broad 
sense—under the categories of the Research Cata¬ 
logue. Valued by investigators in geography and 
allied fields, Current Geographical PubUcations is 
now the only publication of its kind in existence. In 
addition. Miss Platt prepared the society’s annual 
contributions to Bibliographie GSographique Interna¬ 
tionale from 1923 to its suspension of publication 
after 1938. The material included in the 
graphie embraced all geographical works published in 
the United States, covering the field of geography 
as a whole, and the geography of Latin America, and 
its preparation involved a large amount of collation 
and editing daring two or throe months each year. 
Only a small group of colleagues knew of Miss Platt’s 
contributions to the distinguished French bibliogra¬ 
phy; fewer still are aware that many unsigned notes 
and reviews in the Geographical Review and the 
JSandbook of Latin American Studies were likewise 
hers. She was a member of the advisory group which 
helped found Social Science Ahstraets, and. was a 
regular oontribUtor to the American Tear Book. She 
also founded and assembled an extensive photo¬ 
graphic eolleetion. 

In keeping with Rliaabeth Platt’s interests and 
Skills were two other tasks of a high order—one un¬ 
finished, the other completed just before her death. 
Since about the year 1930, she had been systematioally 
aecumuUtuig nrferences to geographical and oarto- 
tnphio bibliographies, an extemive compilataon 
I^dileh was to have been used this sutoinsr, in eofiabo- 


ra^on with Dr. Wright, in preparing a new edition 
of to Oeographical Research,” originally issued 
by the society in 1923. It is encouraging to learn 
that this revision will be carried through by its senior 
author and that, in its new and enlarged form, an 
additionai monument to Miss Platt’s work will be 
available. During the closing year of her life, Miss 
Platt edited **Mirror for Americans: Likeness of the 
Eastern Seaboard, 1810,” forming Special Publica¬ 
tion 27 of the society. This volume, involving the use 
of sources to a new purpose, presented an editorial 
challenge to one versed, as was Miss Platt, in the 
handling and interpretation of geographical and near- 
geographical literature. The editorial work was per¬ 
formed with enthusiasm and devotion to the difficult 
task at hand. The memorialist, who is also the author 
td! the book, may be permitted to record that Miss 
Platt prepared the citations in the bibliography and 
that a large proportion of the notes, occupying nearly 
forty closely printed pages, received the benefit of 
her expert knowledge. The format, typography and 
luany of the illustrations were suggested by her, and 
throughout are numerous evidences of lier good taste 
and discrimination and of her love of books. It is a 
matter of deep regret that, so closely did Miss Platt’s 
death follow the appearance of the printed volume, 
she was unable to see the results. 

Miss Platt was a member of many societies repre¬ 
senting the two fields of her chief intellectual interests, 
bibliography and geography, and enjoyed the dis¬ 
tinction of being a representative to the Division of 
Geology and Geography of the National Research 
Council. She was a member of the American Library 
Aasooiaiion, the Special Libraries Association, the 
Bibliographical Society of America, the New York 
Library Club; and at one time served as treasurer of 
the New York Group of the Society of Woman Geog¬ 
raphers. She was elected this year to the Association 
of American Geographers one of whose members, 
upon learning of her unexpected death, framed the 
combined sentiment in saying, “We could not afford 
to lose her.” 

Ralph H. Beowk 

Unztssbitt or Minnesota 

RECENT DEATHS 

Db. Pbedibbick J. Tattssio, professor of clinical 
obstetrics at Washington University Medical School, 
St. LouiS; died on August 21 in his seventy-first year. 

Philip N. Moitlthiiop, assistant in ohazge of mam¬ 
malogy at the Cleveland Museum of Natural His¬ 
tory, died on August 21 at the age of thirty-one years. 



S12 ■ Wo,'iniiM 

SCIENTIFIC EVENTS 


THE NATIONAL ACADEMY OF PEIPING 

A RKPOET of the National Academy of Peiping 
covering the years 1937“42 has been issued by the 
Kunming Office of the academy and is summarized 
in Nature. On the outbreak of tlie present war with 
Japan^ Peiping was immediately taken over by the 
invader, and the academy, which at its foundation in 
1929 consisted of nine separate research institutes 
with a staff of more than two hundred, succeeded in 
transferring part of the books and equipment of each 
of its institutes to the south; within a few months 
most of its work was resumed at Kunming, Yunnan, 
with a staff now consisting of 120 members. In addi¬ 
tion to Chinese Government grants amounting to 
$020,000, grants are received from the Sino-American, 
Sino-British and Sino-French Foundation Funds. 
The Institute of Physics has been increasingly con¬ 
cerned with problems of industry and national de¬ 
fense. A laboratory for spectroscopy has been estab¬ 
lished to meet the needs of the new metallurgical 
industry, and the institute has also standardized more 
tlian a thousand radio transmitters with its own quartz 
oscillators. Its other efforts have been confined 
mainly to the development of applied optics and geo¬ 
physical prospecting. The Institute of Radium con¬ 
sists of laboratories for chemistry and radioactivity, 
in which many Chinese minerals have been examined, 
and for x-rays, where the work has been mainly on 
or>‘stal analysis and x-ray studies of alloys of tung¬ 
sten and antimony. 

In the Institute of Chemistry, work has been carried 
out on the extraction of dyes from local plants and 
their application to textiles, the preparation and small- 
scale manufacture of medicinals from local raw mate¬ 
rials, the recovery of used engine oils, replacement 
of Diesel oil by vegetable oil and preparation of a 
substitute for petrol from molasses and sawdust, 
analysis of water supplies and extraction of potash 
from different types of ashes. The Institute of 
Materia Medica has concentrated on investigationa 
of Chinese drugs, sucJi as Chinese ephedra. The 
active principles have been isolated, and their proper¬ 
ties and pharmacological action studied. Some mate¬ 
rials, such as ephedrin and vitamin Bj, have been 
prepared on a commercial scale for clinical use. The 
Institute of Physiology has extended its investiga¬ 
tions on the physiological effects of various Chinese 
drugs to investigations on the nutrition values of the 
foodstuffs used by inhabitants of the southwest of 
China, and the treatment of chicken cholera with 
Bulfanilamide. The Institute of Zoology, besides 
work on the fauna of Yunnan, has made systematie 
studies of the principal fresh-water fauna of Yunnan, 


particularly the fishes of the inland lakes, their dis¬ 
eases and enemies. The Institute of Botany has com¬ 
menced investigations on economic botany, in addition 
to those on agriculture and forestry already in prog¬ 
ress, and a special survey of the plant life of north¬ 
west China has been planned and organized. The 
Institute of Geology is mainly occupied with the 
tailcd mapping of mineral deposits. 

THE UNIVERSITY OF LONDON 

The report of the acting principal of the Univer¬ 
sity of London, Harold C laugh ton, on the work of the 
University of London during the year 1942-3, accord¬ 
ing to The British Medical Journal, mentions that 
several schools have decided that, provided certain 
essential repairs to their London buildings can be 
undertaken, they should return to London. Among 
these are King's College, which hopes to bring its 
remaining faculties back from Bristol, following the 
return, which has already taken place, of the medical 
students from Birmingham; the London School of 
Medicine for Women, which is bringing its preclinioal 
students back from Exeter; the London Hospital 
Medical College, whose preclinical students are re¬ 
turning from Cambridge; the Middlesex Hospital 
Medical School, whose preclinical students have re¬ 
turned from Leeds; and the whole Medical School of 
University College Hospital, because the sector hos¬ 
pital in which teaching has so far been conducted is 
now put to other uses. Certain schools have suffered 
such heavy war damage that it is most unlikely that 
they will be able to return until after the war; among 
these is St. Bartholomew's Hospital Medical College. 

The section of the report on teaching and resear^ 
says that in the case of medicine, to meet the urgent 
demand for doctors for the armed forces, the time 
required to be spent on the full medical course (but 
not the course itself) has been shortened and addi¬ 
tional examinations have been held. 

At the London Hospital Medical College Profesaor 
A. W. M. Ellis has resigned from the chair of medi¬ 
cine on his appointment as Regius professor of medi¬ 
cine at the University of Oxford. At the Middlesex 
Hospital Medical School Dr. B. W. Windeyer has 
been appointed as the first occupant of the chair of 
radiology, which, though instituted in 1920, had neve^r 
been filled. At University College Hospital Medical 
School Professor C. R. Harington has resigned from 
the chair of chemical pathology and his post as direc¬ 
tor of the Graham Research Laboratories on beitig 
appointed director of the National Institute of Mes¬ 
cal Research. At the Royal Oaneer Hospital Dr, 
G. A. R. Kon has been appointed to the chair ^ 
chemistry. 



THB AMERICAN ASSOCIATION OF CEREAL 
CHEMISTS AND THE KILGORE BILL 

The Executive Committee of the American Associa¬ 
tion of Cereal Chemists has unanimously endorsed the 
following resolution: 

Whkekas, it appears that enactmeut of the KUgote' 
Patman Bill S-702 HR 2100 for the establiahment of au 
Office of Bcientiiic and Technical Mobilisation would 
confuse the war effort and might develop in peace time 
into a buroaucracy that would impede scientific and tceli- 
uical progress and 

WhereaSj the Executive Committee of the American 
Association of Cereal Cliemiets after careful considera¬ 
tion of the cooperation now existing among scientific men 
in the cereal hiduHtries in thdr joint efforts to aid in the 
prosecution of the war and with due regard for tho pos¬ 
sible disturbing effect on this legislation upon the war 
effort and future technical progress of tho nation^ there¬ 
fore bo it 

JReaolvedf that this committee representing an associa¬ 
tion which includes in its membership cbomlsta from most 
of the cereal laboratories of tho United States express its 
general opposition to this proposed legislation and be it 
further 

J^eaolvedf that aU cereal chemists bo urged to eommimi- 
cate their objections to this proposal to their Congress¬ 
men. 

VISUAL INSTRUCTION IN MICROBIOLOGY 

About a year ago the Society of American Bac¬ 
teriologists appointed a Committee on Materials for 
Visual Instruction in Microbiology^ under the chair¬ 
manship of Dr. Hurry E. Morton, of the School of 
Medicine of the University of Pennsylvania, to in¬ 
vestigate materials on bacteria, rickettsiae, viruses, 
fungi and animal parasites (Science, VoL 90, No. 
2494, Buppl. p. 12). It was believed that such mate¬ 
rials would be very helpful in the wartime teaching of 
these subjects. The committee has concerned itself 
during the first year with the investigation of motion 
picture fibiis on these subjects. About 80 films have 
been reviewed. Anybody interested may obtain a list 
of the titles of the films which have been reviewed. 
Individuals may obtain abstracts of any films on tlie 
list in which they are interested. The abstracts give 
such pertinent information as date of production of 
the film, author, producer, type of film, 16 or 35 
mm, silent or sound, colored or black and white, length, 
name and address of the distributor and under what 
conditions the films are obtainable. Many of the 
films are available from various distributors by pay¬ 
ing the transportation ehatgea^ other films are avail¬ 
able by paying a small rental fee. In addition the 
abstract contains a r^eumd of the subject content of 
the film which is helpful to the user of the film and 
to students. Because of the large demand for the ab¬ 
stracts the work of the committee had to be made 
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6^f*sTlifieient A policy has been instituted of charg¬ 
ing three cents per abstract, with a minimum charge 
of ten cents, and a special price for quantities of a 
given abstract when used for teaching purposes. 

THE PITTSBURGH MEETING OF THE 
AMERICAN CHEMICAL SOCIETY 

Tnn 1943 fall meeting of the American Chemical 
Society will be held at Pittsburgh from September 6 
to 10 under the presidency of Dr. Per K. Prolieh. 
There will be no plant trips and no organized enter¬ 
tainment. All the time will be available for technical 
sessions, conferences and group discussions. There 
will, however, according to the official announcement, 
be special symposia, round tables and scientific 
papers planned to be helpful to chemists and chemical 
engineers in their war activities. Committees of 
many war agencies will hold meetings. The Employ¬ 
ment Clearing House will aid employers needing 
chemists and chemeal engineers and those men and 
women who are not at present using their talents to 
the full. 

A number of symposia has been arranged on the 
following subjects: 

The Stephen Af. Babcock Afemorial Symposium^ Ellery 
H. Harvey, presiding. Thursday morning, September 9. 

Technical Library TrohniqueSf Norman 0. Hill, prosid¬ 
ing. Tuesday morning and afternoon, September 7. 

The Besearoh Tools of the Colloid Chemist, W. O. 
Milligan, presiding. Thursday morning and afternoon, 
September 9, and Friday morning and aftornoon, Sop- 
tombor 10. 

Boron in Agriculture, H. B. Siems, presiding. Monday 
morning and afternoon, September 6. 

Mesearch Management, Francis J. Curtis, presiding. 
Monday morning and afternoon, September 6. 

Molecular Addition Compounds, W. Conard Fernelius, 
presiding. Monday morning and afternoon, September 6. 

Seaetions of Solids, Boland Ward, presiding. Tuesday 
morning, September 7. 

Industrial Hygiene, L. F. Warrick, presiding. Monday 
morning and afternoon, September 6. 

Manpower Problems in the Chemical Industry, Albert 
L. Elder, presiding. Tuesday morning and afternoon, 
September 7. 

Lactic Acid and Its Derived Products, Lee T. Smith, 
presiding. Thursday morning, September 9. 

A number of general papers wDl be read before the 
sections of the various divisions. In addition there 
will be groups of papers on special subjects. Those 
include vitamins, proteins, nutrition, enzymes, hor¬ 
mones, metabolism, paints and varnish, plastics, 
kinetics and sugar. On Friday morning and after¬ 
noon there will be a round-table discussion on pilot- 
plant design eonstmetion and operation presided over 
by R. E. Burk. 
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Tile Pittsburgh Beotion has arranged for an infor- 
mal “get-together^^ on Monday evening, September 6« 
The presidential ad<lres8 of Dr. Frolich will be deliv¬ 
ered on Wednesday afternoon. His address is entitled 
“Petroleum—Past, Present and Future.” Colonel 
Bradley Dewey, of the Office of the Rubber Director, 
will speak on “The Synthetic Rubber Program—Pres¬ 
ent and Future”; Colonel Paul P. Logan, Quarter¬ 
master Corps, on “Army Food.” A subscription din¬ 
ner will be given at 7: 30 in the evening. 

On Wednesday, September 8, in the ballroom of the 
Hotel William Penn, there will be a continuous show¬ 
ing of industrial motion picture films from 9:30 to 
11:30 A.it. 

The Alien Property Custodian of the United States 
Government will exhibit some 10,000 copies of vested 
United States chemical patents and chemical patent 
applications. Fonuerly enemy-owned or enemy-con¬ 
trolled, these patents and patent applications are now 
under the control of the Alien Property Chiatodian. 
All, except those exclusively licensed to American 
firms, are available for use on liberal terms. The 
Fisher Scientific Company has arranged for an ex¬ 
hibit of its collection of about one hundred and fifty 
chemical and historical pictures. 

AWARDS OF SIGMA XI GRANTS-IN-AID 
OF RESSARCH 

Thk following awards have been made in 1943 by 
the Society of the Sigma Xi: 

B. H. Alden, of the University of Tennessee Medical 
School: 

$200 for tho purchase of equipment to aid in studies 

on the implantation of a mammalian egg. 

T. T. Chon, of the University of California: 

$290 to defray partial cost of special optical equipment 


fur a to aid in stadias oh the nudei of 

parasites. 

R. R. Dale, of Union College: 

$200 for technical assistance in connection with the 
study of the genetics and histology of petunia. 

R. B. Deevey, Jr., of the Woods Hole Oceanographic 
Institute: 

$150 to be used in the construction of a WUson borer 
for studies on the developmental history of lakes. 

B. B. Humphrey, of the University of Buffalo: 

$150 to provide for part-time assistance in connection 
with studies on the genetics of sex determination in 
Amblyatoma. 

A. T. Miller, Jr., of the Medical School of the Univer¬ 

sity of North Carolina: 

$250 for assistance in the purchase of a pump and 
motor for the operation of a low pressure chamber. 

£. H. Myers, of Stanford University: 

$350 to be used in the purchase of equipment to aid in 
a study of the biology of tropical Foraminifera. 

0. A. Neuberg, of New York University: 

$250 for use in defraying coat of special chemicals and 
apparatus in connection with investigations on fermen¬ 
tation. 

H. H. Nininger, of the American Meteorite Laboratory: 
$250 for assistance in the publication of the results on 
the relation between meteorites and geology. 

B. A. Studhalter and W. 8. Clock, of the Texas Techno* 

logical College, Lubbock; 

$150 for technical assistance in the continuation of 
studies on tree rings. 

The committee that made the awards consisted of 
Dr. Harlow Bhapley, of the Harvard College Obser¬ 
vatory, president of the society; Dr. Hugh S. Taylor, 
of Princeton University, and Dr, L. C. Dunn, of 
Columbia University. 


SCIENTIFIC NOTES AND NEWS 


The Award of $1,000 in Pure Chemistry of the 
American Chemical Society, initiated by the late A. 
C. Langmuir and now provided for by Alpha Chi 
Sigma, has been awarded for the year 1943 to Ken^ 
neth Sanborn Pitaer, of the department of chemistry 
of the University of California. The prize will be 
presented to Dr. Pitzer at the annual meeting of the 
society, which will be held in Pittsburgh from Septem¬ 
ber 6 to 10. 

Chemical and Engineering News states that Ronald 
Q. Smith, chairman of the Hawaiian Section of the 
American Chemical Society, has been awarded the 
Legion of Merit by the Commanding General of the 
Hawaiian Department in recognition of his work in 
designing and manufacturing emergency gas masks 
and modified standard masks for small children. The 
presentation was made at a ceremony on June 24. 


Major Smith is on leave as an officer of the Pacific 
Guano and Fertilizer Company, while on active duty 
mth the Chemical Warfare Service. 

Dh. Samotl Adams Trupant, III, has been pre¬ 
sented with the Walter Reed Memorial Award for his 
thesis entitled “Syivatie Pli^e.” The award is given 
by Tulane University to a senior student at the School 
of Medicine. 

Kswlt elected officers of the National Association 
of Science Writers are: President, Robert D. Potter, 
scienpe editor of The American Weekly; and 
tary-rreosufcr, Captain McDonough, ADS, Office of 
the Surgeon General of the Army. Com^tteC ap¬ 
pointments include Howard BlalMdee> the Associated 
fereas, chairman of the PreridenVa Advisory Gotmn!^ 
WiUiAm Laurence, The Nem 
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of tike War Advisory Cototnittee; Ckilsind B. Lai, 
International News Service, chainnan of the Program 
Committee. A apeoial publication committee has been 
appointed to explore the possibilities of founding an 
oMcial journal of the association—a magaaifle de¬ 
signed to bring the advances of science and medicine 
to a wide layman audience. Serving on the commit¬ 
tee with Potter, Laurence and Blatceslee are Waldemar 
KaempHert, The Nev) York Times; David Dietz, 
Scripps-Howard Newspapers, and Laurence Salter, 
the American Medical Association. 

De, William Worth Hajjb, since 19^8 associate 
professor of pharmacology and assistant dean of the 
faculty of medicine of Harvard University, retired on 
Aikgust 31. He will continue as assistant dean of the 
faculty of medicine and chairman of the committee on 
admissions. 

Malcolm E. Campbell, research manager of the 
Textile Research Institute, formerly senior cotton tech¬ 
nologist of the U. S. Department of Agriculture, has 
been elected dean of the textile school at North Caro¬ 
lina State College, succeeding Dean Thomas Nelson, 
who has retired. 

Dr. Harold B. Hitch cock has joined the faculty 
of Midcllebury College os assistant professor of biol¬ 
ogy. He succeeds Dr. Samuel E. Longwell, who re¬ 
tired in May after serving for twenty-four years. Dr. 
Rex N. Webster has been made chainnan of the de¬ 
partment. Other appointments include Dr. Charles 
D. Starr, assistant professor of physical chemistry, 
and Grant H. Harnest, instructor in biochemistry. 
John A. MaoMorria, since 1934 head of the science 
department of the Corinth (N, Y.) schools, has been 
appointed instructor in physios. 

J. OsRORH Fuller, instructor in geology at the 
Ohio State University, has became assistant professor 
of geology at the University of Virginia. 

Dr. a. W* Hurd, dean of Hamline University, has 
been appointed director of educational research and 
service at the Medical College of Virginia. 


stitution Avenue, Washington 25, D. C., to succeed Dr. 
Steuart Henderson Britt, who has been comniissionod 
in the Navy. Mrs. Jane D. Morgan has been ap¬ 
pointed assistant to the director. 

The Experiment Station Record reports that Dr. 
C. 0. Brannen has been appointed director of the 
Agricultural Experiment Station of the University 
of Arkansas, as of July 1, and also director of the 
university bureau of research, set up for the purpose 
of coordinating all research work in the university. 
The former director, Dr. W. R. Horlacher, will con¬ 
tinue as dean of the College of Agriculture and direc¬ 
tor of extension. 

RfiSEABCH work at the Florida Agricultural Ex¬ 
periment Station will he materially increased by the 
recent appointment of three additional staff mem¬ 
bers as follows: Dr. Cyril L. Comar, formerly research 
assistant in chemistry at the Michigan State College, 
has been appointed associate biochemist, to conduct 
research in animal nutrition; Dr. Henry C. Harris, 
agronomist with the Delaware Agricultural Experi¬ 
ment Station, has been appointed associate agrono¬ 
mist, to conduct experimental work on pasture grasses, 
and Dr. Roger W. Bledsoe has been appointed asso¬ 
ciate agronomist for farm crops research. In addi¬ 
tion, Dr, E. M. Andersen, assistant horticulturist, 8ub- 
Tropieal Experiment Station, Homestead, has been 
transferred to the Watermelon and Grape Investiga¬ 
tions Laboratory, Ijeesburg, as associate horticulturist 
in charge, in the absence of Dr. M. N. Walker, plant 
paftologist on special work with the Bureau of Plant 
Industry. 

Aaron Arnold has been appointed head of the 
Nutritional Laboratory of the Winthrop Chemical 
Company at Rensselaer, N. Y. 

De, L. F. Yntbma, professor of chemistry at St. 
Louis University, since 1930 head of the department 
of chemistry, has resigned to accept a research position 
with Fansteel Metallurgical Corporation, North Chi¬ 
cago. 


The Journal of the American Medical Association 
states that the Schmiley DistiUers Corporation through 
its president, Louis Roaeustiel, has made available to 
the Medical School of Northwestern University a 
grant for research on penicillin to include the produc¬ 
tion of the product and its application in cases of 
disease. A aperial committee has been established to 
contafpl this researohi Its members include Chester J. 
Farmesr, t^airman, Dr. Alexander A. Day, Dr. Sumner 
L* Koch, Dr, Walter 8. Priest, Dr, Henry B. Bull, Dr. 
Guy I*. Youmans and Saxnnel E. Thomema. 

^ Donald 0. Mabquis has been appointed direc¬ 
tor of the Office of P^rcbological Personnelf 2101 Con¬ 


Da, Charles S. Venable, who has been in charge 
of tile viscose chemical research laboratory of the 
American Viscose Corporation, has been appointed 
dir^tor of chemical research. F. William Kostcr, in 
charge of acetate rayon end vinyon research at the 
Meadville, Pa., plant of the corporation, has been 
appointed assistant director, and will be transferred 
to the plant at Marcus Hook, Pa., 

Da Emmett R. Dunn, curator of reptiles of the 
PUlNdelphia Academy of Natural Sciences, is serving 
in South America under the Committee for Inter- 
AmerieEn Artistio and Intellectual Relations. He 
been assigned to the Institute of Natural Sciences, 
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National University, Bogota, Colombia, whore be will 
work on the ooUectious of reptiles and amphibians 
from the eastern slope of the Andes. He will also 
collect specimens in the field. 

A Postgraduate Assembly on Nutrition in War¬ 
time will be held by the Institute of Medicine of Chi¬ 
cago on Wednesday and Thursday, November 17 and 
18» It will be devoted to phases of nutrition that are 
of particular interest at this time to practicing physi¬ 
cians, dentists, nutritionists and dietitians. There 
will be no fees of any kind and all members of these 
professions in Chicago and the Midwest are invited to 
register. The assembly will present five addresses on 
each of two mornings and on one afternoon; six 
panel discussions on the afternoon of the second day, 
and a “Nutrition Information, Please’* program on 
the first evening. The First William Hamlin Wilder 
Memorial Ijccture will be given on the evening of the 
second day by Dr. Russell M. Wilder, chief of the 
Civilian Food Requirements Branch, War Food Ad¬ 
ministration, Washington. 

A BILL signed by the Governor of Alabama appro¬ 
priates, to establish the Medical College of Alabama, 
a million dollars for land, buildings and equipment 
and $366,760 for each of the fiscal years ending Sep¬ 
tember 30,1944, and September 30, 1945, A building 
commission to select a site for the school, which will 
be conducted as a part of the University of Alabama, 
will be appointed. The bill authorises the board of 
trustees of the university to establish a scholarship 
for each county in the state in the amount of $400 a 
year for the benefit of one resident of each county, 
payable from the annuel state appropriation to the 
School of Medicine. 

Drake Univbrsitt, Des Moines, has announced 
receipt of a gift of $200,000 to build and equip after 
the war a new science building to be known as 
“Harvey Ingham Science Hall.’’ The building is the 
gift of the Gardner Cowles Foundation, and the 
equipment will be given by the Register and Tribune 
Corporation. Mr. Ingham, in whose honor the new 
science hall is to be named, became editor emeritus of 
the Register and Tribune newspapers last January 


after serving as editor for forty years. The present 
Boienee Hall houses (with the exception of physios 
and astronomy) the science departments of the univer¬ 
sity and the College of Pharmacy. 

The Research Laboratory of the General Electric 
Company, Schenectady, N. Y., announces that 100,- 
000,000-volt x-rays were produced on August 21 for 
the first time in the history of science. They were ob¬ 
tained from the large induction electron accelerator 
recently completed. The characteristics of this new 
type of radiation will be published aa fast os they can 
be determined. The first few observations suffice to 
show, it is said, that these characteristics differ radi¬ 
cally from those with which physicists are familiar. 

The Connecticut Agricultural Experiment Station 
at New Haven will hold an “Open House” on the 
station grounds on September 8. Departing from 
its traditional Field Day at the Mount Carmel farm, 
the station is this year setting aside half a day for the 
public to visit the station proper with its four labora¬ 
tory buildings and six acres of ground. Open house 
will begin at 1: 30 p.m. with a brief welcome by Direc¬ 
tor William L. Slate and a talk on “Plants and 
People” by Montague Free, horticulturist of the 
Brooklyn Botanic Garden. Following the program, 
visitors will have an opportunity to see the labora¬ 
tories and greenhouses at work. Staff members will 
be on hand to explain the work in progress and 
answer questions on farm and garden subjects. Pic¬ 
nic tables and coffee will be available for early arrivals 
who bring box lunches. Because of the war limitation, 
no food will be served. To help to satisfy interest in 
home vegetable gardening, the “Victory Garden 
Ginic” will bo provided. To the clinic, amateurs are 
invited to bring problems on soil, diseases and insect 
pests and any other phases of vegetable or flower 
gardening. The field work of the staff will be illus¬ 
trated by moving pictures of forestry and mosquito 
eontrol and by kodachrome slides of the Mount Car¬ 
mel experimental grounds and the Tobacco Substation 
at Windsor. A number of exhibits, Including the 
wood-burning unit for household furnaces, Japanese 
beetle control and the development of hybrid com and 
squash, will be on view. 




DISCUSSION 


PREVENTION OF ORAL LESIONS IN B, 
AVITAMINOTIC DOGS' 

In the course of studies on shock induced by hemor¬ 
rhage,^ we have had occasion to produce avitaminosis 

1 The work described in this p^r was done under a 
contract, recommended by the Cfonunittoe on Medical 
Research, between the Office of Seientifie Beseareh and 
Development and Vanderbilt University. 

M. Qovier, Jour, Pharmac, and Ssaper, Therap,, 
771 46, 1043* 


Bi in dogs. This has been done in two ways: first by 
the feeding of the diet suggested by GbodselP which 
contains casein, sucrose, cottonseed oil, agar and cod 
liver oil, with autoclaved brewer's yeast to supply ihe 
other B complex vitamins, and second, Vy supplying 
the diet of Schaefer, MoKibbin and Elvehjem,^ in 
which, instead of brewer's yeast, the dogs were given 

A J. GoodseU, Am. Jour, Phviiolt Idli 119, 1941. 

4 A. E. Schaefer, J. M, McKibbln and C. A. Elvebjettu 
Joar. Biol. Ohem., 144; 679, 1049. 
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riboflavin, nicotinic acid, pantothenic acid, pyridozine 
and choline, in adequate amounts by stomach tube 
twice weekly. Many of the animals in both groups 
developed necrotic erosions beginning aroimd the teeth 
and sometimes becoming so severe as to extend almost 
entirely around the lower jaw. Moat of these lesions 
showed a thin mucopurulent discharge and a mildly 
fetid odor. We had supposed that these lesions, when 
they occurred in animals on the diet of Goodsell, were 
produced by the failure of the animals to eat the B 
complex vitamins contained in the autoclaved yeast, 
since it is well known that Bi avitaminotic animals 
have little appetite. However, when, with the diet of 
Schaefer et a?., B complex vitamins were supplied by 
stomach tube, the lesions still occurred. 

Although dogs normally synthesize their own vita¬ 
min C, the work of Sure et aZ.® suggested to us that 
perhaps, under the experimental conditions named 
above, they were unable to do so. These workers 
showed that various members of the vitamin B com¬ 
plex, including thiamin, were necessary for synthesis 
of vitamin C in the rat, another animal normally syn¬ 
thesizing its own ascorbic acid. 

On this basis all the dogs were given 10 mg of ascor¬ 
bic acid twice weekly with the other vitamins by stom¬ 
ach tube. Those animals showing the oral lesions 
promptly healed, and no more lesions appeared in the 
other dogs. 

Wm. M, Govikb 
Margawst E. Grbio 

DzFARTMENT of pHARMACOLOaV, 

School of Medicine, 

Vanberbilt University 

THE GROWTH OF AN ICE SHEET 

A Rkvihw 

In a convocation address at Chicago Professor Flint 
announced a new theory of the growth of the ice sheet 
that had spread itself over most of North America 
that lies to the north of the Ohio and Missouri rivers. 

This theory has now been published in exfensa in 
both of the two most authoritative geological jour¬ 
nals,^ and, four months later, in the most authoritative 
and widely circulated journal of geography.* It is 
thus to have a publicity altogether exceptional for a 
technical discussion. 

After picturing the development of an ice sheet 
from mountain glaciers in the highlands of Labrador, 

»B. Sure, R. M. Thoia and B. T. Harrelson, Jour. Biol. 
Chem., m: 246 , 1939 . 

1 Richard Foster Flint, ‘‘Progress and Problems in the 
North American Pleistocene,’* Journal of Oeology, 50: 
676-673, Aug.-^Sept., 1942. ‘ ‘ Growth of North American 
loe Sheet during the Wisconsin Age,” BulleUn of the 
Beoloff^JoaX Society of America, 54 : 325-862, March 1, 
1948. 1 plate, 6 ftgures, 3 pages of bibliography. 

’Bichard Foster Flint, The Oeogtopkioal Meview, 83; 
3, 479-481, July, 1943. 
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Flint proceeds to explain the manner of its expansion 
until its western boundaries had reached to what is 
now Wisconsin and Illinois. This had been brought 
about, claims Flint, by a process which is simplicity 
itself. The migrating low pressure areas of the 
atmosphere (cyclones) were presumably then as now 
charged with moisture and moving in an east north¬ 
easterly direction. They arrived at the western mar¬ 
gin of the ice sheet where with the greatest of ease 
they advanced over the glacier to drop their moisture 
as snow a good part of the way in to the boss of the 
central ice dome. By processes generally understood 
for mountain glaciers this snow was transformed into 
glacier ice and by internal glacier flow it expanded 
the glacier boundaries westward and southward into 
the mid-Mississippi valley. 

This theory thus takes full account of the studies 
of mountain glaciers made in the Alps by Agassiz 
during the early 1840's, but it ignores completely 
what has since been learned, particularly during the 
last quarter century, from studies of the existing 
continental glaciers of Greenland and the Antarctic. 

The glacial anticyclone, a system of fierce out¬ 
ward-blowing storm winds which is fixed in position 
over a continental glacier, renders the cyclones pow¬ 
erless to invade it save in a waning stage of glacia¬ 
tion. The glacial anticyclone is nowhere discussed 
in Flint’s theory and the cxien>sive literature of 
the subject is not included in his three-page bibli¬ 
ography. 

Those who read the exposition of Flint’s amazing 
theory should bo advised that studies made in Green¬ 
land by the Gorman and American expeditions during 
the last decade have traced the paths of the cyclones 
which approach the glacier. These studies have shown 
that the cyclones are powerless to advance over the 
glacier more than a few tens of miles, and then only 
during the brief sumnjcr season and in south Green¬ 
land alone. As the cyclones approach the glacier 
they are shunted northward along its border and pass 
up Davis Strait and Baffin Bay. Where they impinge 
upon the glacier they deposit their moisture, not as 
snow to nourish it, but as rain to bring about its 
wastage. In fact, it now appears that this is the 
principal way in which the dissolution of an ice sheet 
is acoompliriied. 

Of course during an advancing heinicycle of glacia¬ 
tion when ice sheets were growing, the vigor of the 
glacial anticyclone must have been much greater 
and cyclones, instead of being shunted away along 
the glacier margin, must have been repelled farther 
out during the near approach. This is the period to 
which Flint’s theory applies. 

Wm. H. Hobbs 

Ann Abbob, Michigan 
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CtJSTAILMENT OF MILITARY PSY¬ 
CHOLOGY IN GERMANY 

IiT its October 15, 1942, issue, which was only re¬ 
cently received in this country, the Swiss medical re¬ 
view Praxis reports the following; *The psychological 
testing service of the German armed forces has been 
quite considerably curtailed during the course of this 
year [that is after the first Russian winter], first in 
the air force (Luftwaffe), then in the army. Up to 
this time the service was charged with essential tasks 
of aptitude testing for the selection for specif 
branches of the armed forces and for purposes of 
promotion.”^ 

This report of a sharp curtailment of Gkrman mili¬ 
tary psychology comes os a surprise in view of the 
knowledge of the importance that it had gained at one 
time.*'* Before the war, 200 military psychologists 
were working in many testing stations all over Ger¬ 
many. 

While the reasons for the curtailment are not given, 
two explanations suggest themselves: (1) the results 
of German military psychology were unsatisfactory; 
(2) its procedures proved themselves impraotioal 
under wartime conditions. 

It does not seem likely that the first explanation 
should be correct. German military psychology, which 
was first installed during the first World Wax for the 
selection of automobile drivers, was resumed in 1926 
and had since then undergone a steady orderly growth 
up to the present war. This period of 13 years should 
have given ample opportunity to test the intrinsic 
value of the testing service, and if continuous expan¬ 
sion was considered warranted, one must conclude 
that the results were satisfactory. 

As to the second explanation, there seems to be 
some evidence that it is probably the right one. It is 
the purpose of this note to discuss that evidence. 

German military psydiologists were not satisfied 
with the method of standardised group tests as the 
basic procedure. They wanted to learn more about the 
testce than his numerical score on a test. What they 
wanted was a true character portrait of the testee. 
This was accomplished by the clinical approach. A 
testee was studied by a group of psychologists, usually 
six, for two entire days and in many, partly very 
realistic, test situations.. The psychologists' ratings of 
the testee in these situations were checked with one 
another, and from the consensus of the ratings a re¬ 
port about the testee was prepared. 

While the method was good, it was very time-con¬ 
suming and required a relatively large staff of highly 
trained psychological personnel. Before the war only 

^Anon, Praxis, 31, 796, 1942. 

a H. I*. Ansbacher, Psychol Bull, 38, 370-392, 1941. 

sL. Farago and L. F. OitUcr, Editors. ‘^Gennatt 
Psychologic^ Warfare: Survey and Bibliography. ” New 
Totk: Committee for Natioxial Morale, 1941. Pp. 165. 


3.00,000 men a year could be handled in this way. Ithe 
selection procedure was always limited to offieer ean- 
didates, pilots and specialists. The German military 
psychologists had been aware of the cumbersomeness 
of their method. In 1940, for example, a new test 
item was suggested to replace two previous itezns of 
the total procedure. The new item would reduce the 
amount of necessary testing equipment and represent 
a considerable saving in time. Whereas the old items 
required Hi hours of the psychologistB’ time for the 
testing and appraising of 16 men, the new item would 
reduce this requirement to 5 hours.^ 

Eight months after the invasion of Poland, in May, 
1940, a shortage of military psychologists in Germany 
was reported.® Partieulaidy in the air force (Luft^ 
waffe) an extraordinary demand for psychologists was 
anticipated in the near future. It seems that it was 
difOoult to meet this demand, because the following 
year the training of applied (military) psychologists 
was expanded. In April, 1941, a new academic degree 
in psychology, Diplom-Psychologe^ was created. This 
degree for applied psychologists has lower require¬ 
ments than the Ph.D. in psychology, up to that time 
the only German degree in psychology and one of the 
qualifications for the imlitary psychologist. The an¬ 
nouncement of the new degree in the Spanish journal 
where wc saw it began as follows: ^^Needs of the state, 
the Army, and business with regard to psychology have 
demanded in Germany a broader basis for the train¬ 
ing of professional psychologists,”® 

In the light of the recent report of curtailment, it 
would appear that attempts to procure an adequate 
number of military psychologists failed. This failure 
—probably largely due to the high training require¬ 
ments of the method, the new degree notwithstanding 
—together with the cumbersomeness of the method, is 
likely to have led to the final decision of drastio cur¬ 
tailment. If the psychological testing service could 
not be geared to real wartime demands, curtailment 
was the only alternative since military procedures 
must be uniform. It is worth noting that the earlier 
reported shortage of personnel was greatest among 
Luftwaffe psychologists and that it was subsequently 
the Luftwaffe where psychology was first curtailed. 

German military psychology considered the clinical 
approach as basic. A.merLean military psychology, 
resumed from the first World War in 1940, eonsidered 
the clinical approach as impractical for a program of 
Army dimensions and concentrated on standardised 
tests, although the teats '^are always used in conjunc¬ 
tion with ratings made by trained interviewers, com- 
manding officers under whom the man b serving, or^ 
in the case of officer candidates, special boards of 

*K I&pple, Zetta. mgew, Fityeho?., 60, 1-63, 1940. 

B M. Shnonoit, Soldaimism, May, 1940. 

« AA0n. The title of Fsy^Ok^eist^' til 

msny> Pmoatemia, 9, 616, V : ; 
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aeleoUoti.^^ The otirtaitment of Ocrmany military 
jisyohology in the emeifeney seema to support the 
judgment of the American military psychologists. 

H. L. Ansbacher 

Brown Ukiverbitt 

TRANSLITERATION OF ENGLISH NAMES 
IN RUSSIAN 

Ir the transliteration of Russian names into English 
is a mess, that of English (and other) names into Rus¬ 
sian is doubly so. The Russian alphabet, with all 
other Slavic alphabets except the Polish, has no w, 
which is of little consequence, its place being taken 
by V (as it is, more or less, in the pronunciation of 
many English words); but for some strange reason 
the Russians in general do not transliterate the w in 
English names by v (though they do so in various Ger¬ 
man words), but by u. Thus Wendell Willkie is 
^*Uendcl Uilki,” New York is ^*Niu lork,^* Shaw is 
etc. But this is not all. For some unknown 
reason the Russian, alone among the Slavic and other 
European languages, has no h, though the sound is 
present in the Ukrainian and other Russian dialects. 
Thus Houston, for instance, would be given as 
“Giuatn/* Ohio as “Ogio,” Hall as etc. There 

is also no th, it being replaced by /, so that Thomas is 
“Foma,” etc. An effort furthermore is to write for¬ 
eign names phonetically, which involves further cor¬ 
ruptions. 

It is plain that to sdenoe all this will be of serious 
and growing disadvantage, as it must be of much 
impediment to foreigners learning Russian, as well as 
to Russian youth who learn foreign languages. 

The remedy, at least for scientific publications and 
catalogues, would seem to be fairly simple—the print¬ 
ing by the RasBians of all foreign names as they are 
and in italics; and the general adoption of the letter 
h. The all-powerful Academy of Sciences of the 
U. S. 8. B. coidd readily effect these changes and they 
would be very much to its credit. 

The Russia alphabet, as is well known, was taken, 
with orthodox Christianity, from Byzantium, and is 
esjseatiaUy the Greek (Ionian) alphabet; but the Greek 
bad both the sound of h and its alphabetic representa¬ 
tion. The Greek too had (and has) a special letter 

Alk5 HbdliCka 

SRITHSONUK iHSTtirUTlON 


ARTHUR WILLIS OOODSPSED 

In his excellent obituary of Arthur Willis Good- 
speed,^ Horace C. Richards pays tribute to Good- 
Bpoed^B important pioneer work with x-rays. It is 
noteworthy that Goodspeed’s profound interest in the 
physical properties of x-rays and in their practical 
applications was probably due to the fact that he 
almost discovered the phenomenon himself six years 
before Rontgen. This incident is described in my 
biography of Wilhelm Conrad Rontgen,® from whidi 
1 quote: 

Goodspeed and a friend by tbe name of W. N. Jennings 
were photographing electric sparks and brush discharges 
on the evening of February 22, 1890. After some such 
experiments had been completed, the table was still lit¬ 
tered with loaded plate holders and other apparatus when 
Goodspood brought out somo Crookes tubes and demon¬ 
strated them to Jennings. The next day, Jennings re¬ 
ported that when tho plates were developed he had found 
a very curious phenomenon: two round discs superimposed 
upon the spark tracings on the photographic negative. 
No one could explain this curious effect, and the plates 
were put aside with other freak photographs and were 
forgotten. Bix years later, after the discovery of the 
roentgen rays had boon announced, these negatives were 
unearthed and reexamined. Another exposure was made 
with the same apparatus and under similar conditions, and 
the results were the same; that is, two discs with a sharp 
boundary on one side and a blurred boundary on the other 
side were visible on the plate, Goodspood concluded a 
lecture on roentgen rays at the University of Pennsylvania 
on February 22, 1896, with tho story of his early experi¬ 
ments, and said: *‘We can claim no merit for the discov¬ 
ery, for no discovery was made. All wo ask is that you 
remember, gentlemen, that six years ago, day for day, the 
first picture in tho world by cathodic rays was taken in 
the Physical Laboratory of the University of Pennsyl¬ 
vania, * * 

Before publishing this account an inquiry in regard 
to the authenticity of the reports of this event brought 
from Goodflpeed the following answer: 

Philadzlphia, February 16, 1929 

. . . The accidental roentgen effect which W. N. Jen¬ 
nings and I produced in 1890 was real and authentic. 
Because of our laxity in not following the matter up we 
do not claim any credit whatsoever, but the facts are as 
stated in such articles as you may have read. 

CU£V«LAND Clinic Foundation Qlabshr 


QUOTATION 


ROOLINO RESEARCH 

Sm JoRN ANPER80;tt^A visit to Washington and 
Ottawa marks further progress in a movem^t which 
long before the United States entered the war 
bw Already yielded fruitful results. The 



immediate object is to set up a committee of scientists 
to act os a clearing house for information on scientific 
research. The committee would be formed, to begin 
witb> by the Governments of Great Britain, the United 
States and Canada ; but it is hoped that in due course 
the psrth%ation of other Governments will be secured 

1 125^ August 6, 1943. 

Thomas, 1934- 
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and that the conimitiee^s work will be extended to deal 
with the needs of peaee as well as with those of war. 
So far as the Governments are concerned the inter¬ 
change of information has been as complete as the 
cooperation in the field. Even at a time wdien it 
seemed unlikely that the United States would partici¬ 
pate in the actual fighting, the information acquired 
by the British forces and tested by experience in war 
was freely communicated to the American authorities 
and proved invaluable when the United States became 
an active ally. As the event showed, British science, 
in aviation, in the use of radio, in the manufacture 
of explosives and in many other matters, was well 
ahead of German, although for long years all the 
efforts of German scientists, like those of every other 
profession in Germany, had been concentrated on 
pi’eparation for war. 

This mutual Anglo-American aid has not been con¬ 
fined to Government agencies. In 1940, at the in¬ 
vitation of President Roosevelt, a British scientific 
mission under Sir Henry Tixard visited the United 
States and discussed ways and means of sharing sci¬ 
entific and technical information, and active coopera¬ 
tion WHS established with American men of science. 


Canada also took a hand, and Professor B, H. Fowler, 
then working with the National Research Council of 
Canada, helped to bring Canadian science into the 
tripartite arrangement. In the spring of 1941 Dr. 
Conant, the eminent chemist who is president of 
Harvard University, visited this country to promote 
the closest possible collaboration between the National 
Defense Research Association of the United States 
and the corresponding organizations in Great Britain, 
Since America came into the war, this intercourse 
and interchange has become even more intimate. By 
an agreement of January 1, 1942, each Government 
undertook at its own cost to obtain from its nationals 
such information and manufacturing rights as the 
other Government may require. These arrangements 
will be facilitated if, as the result of Sir John Ander¬ 
son's mission, a regular clearing house is established 
to enable scientists in eaijh country to keep in close 
touch with what is being done in the others. Such a 
clearing house, especially w'hen it is extended to em¬ 
brace the other countries which play a leading part in 
discovery and invention, will obviously bo no leas 
useful in peace than in war .—The Times, London, 
August 11. 


SCIENTIFIC BOOKS 


GASES AND VAPORS 

The Adsorption of Goses and Vapors, Volume L 
Physical Adsorption. By Stkphen Bkxjnauee, 
611 pp. Princeton, N. J.: Princeton University 
Press. $7,50, 

In the preface to this volume the author states that 
he had considered two methods of treating his subject. 
By the first method he w'ould marshall the observa¬ 
tions and data gathered by the hundreds of investi¬ 
gators who have studied the adsorptive properties of 
charcoal, silica gel, metals, oxides and the many other 
important adsorbents. By the second method he 
would survey and discuss the attempts that had been 
made to analyze these observations and data in order 
to elucidate the nature of the adsorption process. He 
finally chose the second method, but he adds: 

Had I started the writing of this book a year later, I 
would doubtless have adopted the more practical approach 
because of its more direct relation to the needs of the 
war industry, but on the day of Pearl Harbor the greater 
part of this book was already written. As it is, it ihay 
prove to be useful in Uie training of scientists and tech¬ 
nicians in colleges. Besides, a good practical chemist 
knows how to put science to use, and so perhaps this 
book will also find its way eventually into the stream of 
the industrial production of onr nation. 

The reader, in spite of Pearl Harbor, will, I think, 
be glad that the author chose the second alternative. 
In McBain's “The Sorption of Gases and Vapours by 


Solids” we already have a lively and stimulating treat¬ 
ment of adsorption from the phenomenological point 
of view; although a second edition of this eleven-year- 
old book is now long overdue and much to be desired. 
On the other hand, there is no up-to-date, thorough¬ 
going treatise on the theories of adsorption, and this 
Dr. Brunauer has now provided. 

The author has further delimited his field by dis¬ 
cussing only physical adsorption in this volume, ex¬ 
cept for the introductory chapters; he expresses the 
hope that some day he may write a second volume on 
chemical adsorption, but remarks that this 

. . . must wait until the end of the war. Inter anna 
silent musae. The writing of such a book is a long and 
time consuming process incompatible with present urgent 
work connected with the war. There is not much point 
in writing science, unless we make the world first safe for 
seienco. 

A brief outline of the contents is as follows; 

The introductory chapters present a selection of the 
important data on adsorption and a discussion of the 
experimental methods by which these data have been 
obtained. There follow three scholarly chapters on 
the various theories of adsorption, the derivation from 
them of equations for the adsorption isotherm, and 
the success of these equations in the representation 
of the observed data. Then come two chapters on the 
heat of adsorption and two on the surface of the 



adsorbent* FinaUy, there is a chapter each on the 
pore structure of the adsorbent, on the kinetics of 
ad6orx)tion and on mixed adsorption. 

The treatment is thorough, up-to-date and dis¬ 
criminating. It is neither tiresome nor encyclopedic, 
as is so often the case in general treatises of this 
kind. Only such mathematics is included as is neces¬ 
sary to understand the course of the argument. Ilest 
of all, the author does not hesitate to point out the 
merits or demerits of the theoretical conclusions 
which he develops, but his comiuents are restrained 
and judicial. His style is clear, simple and direct. 

The book can be recommended to any one who 
wishes a broad and thorough survey of our present 
understanding of the nature of physical adsorption; 
he will dnd it both competent and stimulating. 

Abthub B* Lamb 

TISSUE CULTURE 

A Handbook of Plant Tissue CuUuren By Philip 
R. White. Pp. xiv + 277. Lancaster: The Jaqiies 
Cattell Press. 71 figs. 1943. $3.75. 

Interest in plant tissue culture has been increasing 
rapidly in recent years. It is eignificunt that we have 
DOW advanced to the point where a good handbook 
on the subject is a necessity. Fortunately a skilled 
technician in this field has provided an excellent book 
covering the tissue culture technique briefly but thor¬ 
oughly* Seldom does one find a complicated subject 
handled so fully and so succinctly. 

Dr. White presents the subject in ten chapters, the 
first of which by way of introduction stresses the im¬ 
portance of morphogenesis, out of the study of which 
tissue culture has arisen. He points out clearly the 
advantages of the tissue culture approach to the prob¬ 
lems of the origin of form and function in organized 
beings. 

The second chapter sketches the history of plant tis¬ 
sue culture, in four periods of development. The 
entire history covers a little more than a century, but 
most of the progress has been mode since 1930. This 
progress hinged upon the successful development of 
culture media suitable for the unlimited growth of 
excised root tips. A fine feature of the historical 
account is the inclusion of portraits of the major 
investigators in tliis field. 

The third chapter discusses the material which may 
be used successfully in tissue cultures, mainly those 
which are meristematio in character, such as apical 
meristems, cauibial tissues and embryos, 

Eecognizing the importance of facilities for work, 
the author devotes the fourth chapter to a detailed 
description of the kind of laboratory which should 
be available for such investigations. A detailed floor- 
ptjan is given, showing a convenient arrangement for 


221 

laboratory room, transfer room, media room, culture 
room and oMce. Even the equipment most useful to 
the work is detailed, with suggestions and directions 
for successful manipulation of all equipment. 

Several succeeding chapters describe the methods 
and materials for making synthetic nutrient media— 
the methods by which cultures may be started; the 
culture techniques; and the methods of making mea¬ 
surements and recording them for later interpreta¬ 
tion. These chapters are all written with the utmost 
clarity. 

The last two chapters turn to the significance of 
plant tissue culture in the solution of biological prob¬ 
lems. These are very stimulative, and will no doubt 
encourage much more work to be undertaken. Chap¬ 
ter nine, for instance, discusses the relation of tissue 
culture to the problems of pathology and general 
physiology; and chapter ten returns to the primary 
issue, morjihogenesis. A bibliography of 457 citations 
covers collateral fields, us well as plant tissue culture. 
The work closes with an adequate index. 

The book has been admirably planned, and the sub¬ 
ject has been handled very skilfully. It is fortunate 
indeed that the first handbook in this field has been 
so well done. It should serve for many years as a 
sufficient guide to students and older investigators 
interested in tissue cultures. Because of its broad 
point of view it should find a place in every physiolo- 
gist’s private library. Charles A. Shull 

The University or Ohicago 

ESSAYS IN BIOLOGY 

Essays in Biology. In Honor of Herbert M. Evans. 

Written by his friends. 687 pp. Berkeley and Los 

Angeles: University of California Press. 1943. 

$ 10 . 

Forty-eight papers on apparatus, endocrinology, 
the history of biology, nutrition, physiology, cytology, 
medicine, growth and experimental biology, together 
with a complete biography of Evans, are found in this 
memorial volume. It is issued in commemoration of 
his sixtieth birthday. Ten of the titles are upon the 
history of biology, including one by George W. Bar- 
telmez, a translation, with notes, of Purkinje^s paper 
on the “History of the Bird’s Egg Previous to Incu¬ 
bation,” another by George W. Corner of dc Graff’s 
article “On the Female Testes or Ovaries.” In addi¬ 
tion there are the following titles: “Kidney—Ex plant¬ 
ation in Relation to Arterial Tension” (8 pp.), Fred¬ 
erick M. Allen; “The Influence of the Endocrine 
Organa on Intestinal Absorption” (11 pp.}, T. L. 
Althausen; “The Impact of the Introduction of Iron 
on Medical and Religious Thought” (6 pp.), Walter 
€• Alvarez; “The Physiology of the Salt-treated 
Adrenaleotomized Animal” (15 pp.), Evelyn Ander- 
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soiif in whieh the author ooncludes that ^^All tbe^e 
data strongly suggest that the adrenal cortical hor¬ 
mone acts on the mechanisms of the body which re¬ 
quire salt”; “The Localization of Lipids in Cytoplasm” 
(7 pp.)j ft. R. Bensley; “The Source of Equine Gon¬ 
adotrophin” (13 pp.), H. 11. Cole and Harold Goss; 
“The Biological Standardization of the Vitamins” (7 
pp.), Katharine 11. Coward; “The Prevention of 
Deafness” (5 pp.), S. J. Crowe; “Gene II and Testo¬ 
sterone in the Fowl” (9 pp.)> CJ* Danforth, in 
which wo discover that “thus far we seem to have 
gotten no inkling us to the underlying basis for sexual 
differences in plumage . . . the whole situation may 
bo altered fundamentally by a simple cytological 
change is apparent in the effects produced by the 
gene 1/”; “The Influence of Hormones on the Sexual 
Behavior of Domestic Fowl” (11 pp.), David E. Davis 
and L. V. Domni; “Pituitary Gonadotrophins” (7 
pp.), Heinz L. FrankeJ-Conrut, Choh Hao Li and 
Miriam E. Simpson; “Estrogen Assay in the Human” 
(5 pp.), S. C. Freed; “Functional Interrelation of 
Cerebral Cortex with Basal Ganglia and Cerebellum” 
(10 pp.), John F. Fulton; “The Solubility of Proteioa 
and Their Separation from Mixtures with Special 
Reference to Serum” (11 pp.), Arda Alden Green; 
“Gonadotrophic Stimulation of the Ovaries of the 
Adult Rhesus Monkey” (fl pp,), Carl Q, Hartman; 
“The Pathological Clinical and Biochemical Correla¬ 
tion of Tumors of the Testis” (8 pp.), Frank Hinman; 
“The History of Hypophysial Diabetes” (10 pp.), B. 
A. Houssay; “The Symballophone: A Double Stetho¬ 
scope for the Comparison and Laterialization of 
Sound” (16 pp.), Wm. J. Kerr; “On the Significance 
of the Forgotten Thermodynamic Theorems of Carnot” 
(18 pp.), F. 0. Koenig; “John Banister and the Pul¬ 
monary Circulation” (0 pp.), Stanford V. Larkey and 
Owsei Temkin; “Comparison of the Conditions under 
which Estrogens and Carcinogenic Hydrocarbons are 
Tumorigenie” (19 pp-), Alexander Lipschiitz; “Lo- 
bulo-alvoolar Mammary Growth Induced in Hypoph- 
ysectomized Rats by Injections of Ovarian and 
Hypophyseal Hormones” (13 pp.), Wm. R. Lyons; 
“Pulmonic Interstitial Emphysema and its Sequelae: 
an Anatomical Interpretation” (32 pp.), Charles C. 
Macklin and Madge T. Macklin; “Charles Edward 
Brown-S^quard” (7 pp.), Ralph H. Major; “The 
Undischarged Ovarian Follicle” (6 pp.), F. H, A. 
Marshall; “Mechanism of the Descent of the Testicle 
under the Action of Sex Hormones” (9 pp.), Thales 
Martins; “A Hemorrhagic State in the Vitamin E-De- 
fleient Fetus of the Rat” (9 pp.), Karl E. Mason; 
“Relationships of Sodium and Potassium to Carbo¬ 
hydrate Metabolism” (14 pp.), Irvine MoQuarrie; 
“Harvey's Ideas of Embryonic Nutrition” (8 pp.)^ 
A. W. Meyer; “Observations on the Pathogenesis of 


Undalant Fever” (21 pp-), K. F- Meyer; ^Trench 
Medical Education as a Legacy from the Revolution” 
(8 pp.), J. M. D, Olmsted; “Cytological Differracca 
between Castration and Thyroidectomy Basophils in 
the Rat Hypophysis” (12 pp.), J. D. Reese, A. A. 
Koneff and P. Wainman; “Studies on the Growth of 
Lymph Nodes, Thymus, and Spleen in the Rat” (9 
pp.), William 0. Reinhardt; “The Self-Selection of 
Diets” (6 pp.), Curt P. Richter; “The Relationsliip of 
the Anterior Pituitary to the Thyroid and the Adr^al 
•Cortex in the Control of Carbohydrate Metabolism” 
(19 pp.), Jane A. Russell; “Vesalius and Don Carlo$; 
A Hiatorical Footnote” (8 pp.), John B. deC, M. 
Saunders; “Impotence as a Result of Witchcraft” (6 
pp.), Henry E. Sigerist; “The Coagulation of Blood; 
Quantitative Viewpoints” (4 pp.), H. P. Smith; “An 
ExperimcuLil Anatomical Study of Sensory Masking” 
(5 pp.), I. Maclaren Thompson; “The Effect of Pro¬ 
gesterone and Lactogenic Hormone upon Prolonga¬ 
tion of Pregnancy in the Lactating Mouse” (8 pp.), 
Kaisa Turpeinen; “Is Increased Capillary Fragility 
a Sign of Ascorbic Acid SubnutritionT” (8 pp.), 
Osmo Turpeinen; “The Experimental Production of 
Pseudohermaphroditism in the Monkey” (25 pp.), G. 
van Wagenen and James B. Hamilton. “An exo¬ 
genous androgen can pass through the placenta to 
induce pseudohermaphroditism in the female young 
of the monkey.” “The Heart in Myxedema” (18 pp.), 
James J. Waring; “Studies on the Growth of Antlers: 
II. Seasonal changes in the male reproductive tract of 
the Virginia deer (Odocoileua virginianua borealia); 
with a discussion of the factors controlling the antler- 
gonad periodicity” (23 pp.), George B. Wislodti, 
“Hence, unlike many other secondary sex characters, 
antler growth is not primarily dependent upon the 
gonads”; “Sex Differentiation in Heterogeneous Para¬ 
biotic Twins (AmbystomaxTriturus)” (19 pp.), Emil 
Witschi and Harriet M. M. McCurdy, “The growth 
of ovaries and testes is controlled by gonadal growth 
substances”; “Ovum, Cycle, and Menstruation” (7 
pp.), Bernhard Zondek. 

The shortest papers have but four pages; the long¬ 
est thirty-two. An inspection reveals the fact that if 
these papers were grouped according to their subjeot- 
matter about one half would naturally appear to¬ 
gether; the other half would be widely distributed. 
One may therefore question the advisability of put- 
tmg out so diversified a group in a single book, admit¬ 
ting at the same time the fine personal tribute tiius 
evidenced. However this may be, it is evident that 
the material that thus appears is, to a large extent, of 
such a character as to make quite a general appeal to 
medical biologists and others. 

€. B. MoQnimei 

BWaxtbuoaub Ooujeoa 
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SPECIAL ARTICLES 


THE EFFECT OF PKOPAMIDINE ON 
BACTERIAL METABOLISM^ 

The oxidative metaboliam of baoteria is not affected 
by sulfanilamide or its derivatives in concentrations 
which effectively Inhibit their growth. Recently it 
has been shown^ tliat propamidine, a diamidine which 
is active against a number of protozoan infections, 
inhibits the growth of baoteria in wounds. It was 
therefore of interest to detenmne whether propami¬ 
dine in ooDcentrations which inhibit growth inhibits 
the oxidative metuboUsni of bacteria. E, coli, Staphy¬ 
lococcus aureus and albus were grown overnight in a 
medium containing 10 gms of peptone, 10 gms of glu¬ 
cose 3.0 gms of Armour^s moat extract and 5 gins of 
NaCl per liter. The baoteria were centrifuged and 
washed with water and finally suspended in 0.05 M 
phosphate buffer pH 7.8. Aliquots were placed in 
Warburg vessels and the oxygen uptake measured in 
the presence of added substrates. In the absence of 
substrates the oxygen uptake was negligible. Nephe¬ 
lometric determinations before and after the experi¬ 
ment showed that no growth occurred during the time 
the baoteria were aliaken in the vessels. This was true 
even in the presence of meat extract, the oxidation of 
which tends to proceed in an S-shaped curve. Table 1 
illustrates an experiment with E* coU, which is typical 
also of the other bacteria tried. 

This experiment shows that the oxidation of con¬ 
stituents of meat extract and peptone is much more 
sensitive to the drug than that of pyruvic acid or glu¬ 
cose, It is probable that the oxygen uptake in the 


application to wounds. As indicated in Table 1, the 
oxidation of pyruvic acid is more sensitive to the 
drug than that of glucose. The figures in Table 1 
also ehow that it takes a certain length of time before 
the inhibition reaches a maximum. This latent period 
may be attributable to the time necessary for the 
penetration or activation of the drug because if it is 
shaken with the bacteria for two hours before the 
addition of the substrates an immediate inhibition is 
obtained. At pH 6.7 the inhibition is much less 
effective than at pH 7.8. Thus at the end of three 
hours the oxidation of peptone at pH 6.7 is inhibited 
29 per cent, at pH 7.8, 68 per cent. The effect of 
stilbamidine is similar to that of propamidine, except 
that higher concentrations are necessary to produce 
equivalent inhibitions. 

The oxygen uptake of suspensions of rnt kidney 
and liver is not inhibited by M/8000 propamidine. 
Addition of various substrates such as succinate, 
choline, xanthine, d-amino acid and tyramine shows 
that only the oxidation of the last is inhibited by the 
drug. The oxygen uptake of rat brain suspensions 
is, however, inhibited. This is due primarily to the 
fact that the oxidation of glucose is inhibited 50 per 
cent, by coneeneration of M/30,000. It requires a 
concentration of M/15,000 to produce a simUar effect 
on the oxidation of pyruvate. 

Summary 

M/80,000 propamidine inhibits the oxidation of the 
nitrogeneouB constituents of the medium in which the 


TABLE 1 

Tits EITRCT of M/ 80,000 PROFANIDINB ON TfiV OXTQBN UPTAKK OF E. COLI IN TUK PBBSBNCB OF 2.0 MO EACH OF VaAIOUB 

SUftSTRATKB, PH 7.8 8T* 


Oxygen Uptake 



Peptone 



Meat Extract 


Pyrovic Add 



Glucose 


Time 

Control 

Propami¬ 

dine 

Inhtm- 

tlou 

Control 

Propami¬ 

dine 

Inhibi¬ 

tion 

Control 

Propaml- Inhlbl- 
dlue tlon 

Control 

Propami¬ 

dine 

Inhibi¬ 

tion 

min. 

omm 

CttHa 

per 

emt* 

emm 

emm 

per 

cent. 

emm 

omm 

per 

cent. 

emm 

omm 

per 

cent. 


16 

16 

0 

0 

9 

0 

28 

27 

0 

93 

08 

0 

i 

2» 

22 

24 

22 

15 

32 

73 

66 

10 

101 

197 

0 

46 

26 

44 

46 

24 

48 

127 

115 

10 

253 

200 

0 

84 

62 

62 

141 

45 

68 

198 

178 

10 

322 

345 

0 

mo 

121 

36 

70 

210 

80 

04 
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200 

10 

380 

397 

0 


pregcuee of meat extract or peptone is caused by the 
oxidation of amino acids, for alanine and asparagine 
are similarly affected as shown both by the inhibition 
of the oxygen uptake and ammonia production. The 
oxidation of glucose and pyruvio acid can be inhibited 
effectively if the oonoentration of the drug is in- 
oreaaed to M/8000. This ooneenttiation is still twenty 
times smaller than the OA per eent. recommended for 


S'. Bebertion of Mer<^ and Ootnpany very 
kla^ flupidied the propamidine sad stUbamidlns, 

, « C%iroweL F. 0, O. A. H. Melnaoe, 

A. T^, a s. Morlsy, F, Bcniley, F, Koha* M. H. 

X38-340, 1948. 


bacteria grow, A certain latent period occurs before 
the inhibition readbes a maximum and the drug is 
more effective at pH 7.8 than at pH 6.7. As is shown 
in the accompanying article by Dr. Kohn, this con- 
oentratioxi is in the minimal effective range for the in¬ 
hibition of growth. A latent period and a similar pH 
effect also are present when growth is inhibited. It 
is &ii8 possible to conclude that propamidine, unlike 
sulfanilamide and its derivatives, directly affects the 
oxidative metabolism of these baoteria. 

Bmsmau 
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THE EFFECT OF PROPAMIDINE ON 
BACTERIAL GROWTHi 

The aromatic diamidiues, employed in the treat¬ 
ment of protozoal infections,^* ^ also possess antibac¬ 
terial action.^ Propamidine (4: 4'-diamidino-diphen- 
oxy propane), used locally in the treatment of wounds, 
was found" to inhibit bacterial growth in complex 
media and to be uninfluenced by p-aminobenzoic acid. 
These results have been confirmed and extended. 

The tests were carried out at 37.7® C., using a 
standard size of inoculum diluted from an actively 
growing culture. Ten generations were necessary to 
produce the degree of turbidity, measured photo- 
electrically, taken os positive growth. In each trial a 
series of! drug concentrations was tested in order to 
determine which inhibited the rate of growth by 50 
per cent. doubled the time taken by the controls 
to reach the chosen turbidity). Complete inhibition 
could be obtained by doubling or tripling this con¬ 
centration. 

The effect of peptone was determined with a strain 
of E. coli which grows well in medium SG of inorganic 
salts and glucose.® As shown in Table 1, adding 

TAiaiJi 1 

Diamidine Conchntbationb Inhibiting Growth bt 60 Per 
Crnt. Tub Fiodkkh in Brackets Inoicatb thb 
, NuuiiBu of Tests Averaoko 


Organism 

Medium 

pH 

Propamidine* 

Stilbamidine 




mg per cent. 

mg per cent. 

E. coli 


so 

BO + 1 

7.2 

0.32 

(2) 

0.60 (1) 


per cftnt, P 

7.2 

0.85 


4.20 (1) 


PPFG 

7.7 

0.86 

(21 


PPFG 

7.0 

1.10 

(3) 


Staph, aureua 


PPFG 

7.7 

0.43 


12.60 (2) 


PPFG 

7.0 

1.62 

(2) 

12.00 (1) 


• Dr. Ilernhelm fmiuently used M/80,000 or 0.63 mg per 
cent, to Inhibit the respiration of E. coU, 


1 per cent, proteose peptone number 3 (Difeo) ap¬ 
proximately tripled the required amount of propami¬ 
dine, whereas in parallel experiments it was fodnd to 
raise the required sulfathiazole concentration by more 
than 600 times. Medium PPFG® contained 2 per 
cent, peptone and 0.2 per cent, glueose, added after 
autoclaving. Changing its pll from 7.0 to 7.7 slightly 
increased the drug activity. Staphylococcus aureus 

^ Aided by a grant from the Rockefeller Foundation. 
The drugs were kindly supplied by Merck and Company. 

2 11. King, E. M, I^ourio and W. Yorko, Ann. Trop, 
Med. and Para/tiiol.f 32: 177, 1938. 

s Numerous papers in Ann, Trop. Med. and Parasiiol,, 
1938-1943. 

^ A, T. Fuller, Biochem. Jour.f 30; 648, 1942. 

® W. B. Thrower, F. C. O. Valentine, A. H. Meindoe, 
A. R. Tilley, G. H. Morley, J. P. M. Bentley, F, Kohn, 
H, H. Hall and C. D. Gtobb. Lancet, 144; 133-140,1948. 

I. Kohn and J. S. Harris, Jour. Pharmacol, 73: 
848, 1941. 
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was about as sensitive to the drug as ooU; raising the 
pH from 7.0 to 7.7 increased the potency of the drug 
3 to 4 times. Stilhamldine was definitely less effective 
than propamidine. Preliminary testing in urine 
showed propamidine to be active at less than 4 mg 
per cent. 

In addition. Dr. F. Bembeim and Dr. C. Brindley 
found the growth of the tubercle bacillus strain H37 
to be inhibited about 50 per cent, by 5 mg per cent, 
propamidine. 

The small peptone effect in the case of propamidine 
suggests that the tn vitro testing of the drug will be 
much less difficult than has been the case with the 
sulfonamides. Also, this fact suggests propamidine 
to act primarily upon catabolic rather than anabolic 
systems. This is consistent with Dr. Bernhoim's find¬ 
ing that propamidine is a potent inhibitor of cellular 
oxidations, particularly those involving peptone or 
meat extracts. As with growth, respiration is in¬ 
hibited more effectively at alkaline reaction. 

Methylene blue has been tested for antagonism in 
growth experiments. It was without effect in the case 
of coli. In aureus, where it is inhibitory, it synergized 
with propamidine. Sulfathiazole showed synergism 
with propamidine in coli grown in medium SG. In 
both these cases of synergism, the expected inhibition 
was doubled. 

In aureus the inhibition develops gradually during 
the first two or three divisions (50 to 70 minutes); in 
coli the drug acts more rapidly. In aureus the latent 
period is not shortened by preliminary incubation in 
medium with the drug at 6° C. for 150 minutes, or 
37.7° in buffer with drug. However, incubation at 
37.7° C. in buffer plus glucose and drug about doubled 
the inhibition when growth was subsequently initiated 
by the addition of peptone. This curious result con¬ 
trasts with the sulfonamides® and suggests that the 
latent period may involve activation of the drug. 

Hknht I. Kohk 

School of MfimciNs, 

Duke UNivEasirr 

THE NATURE OF MYASTHENIA GRAVIS^ 

Myasthenia gravis is a slowly progressive but fatal 
fatiguability and weakness of muscles. Walker's ob¬ 
servation® tiiat prostigmine, a choline esterase inhib¬ 
itor, aided patients with myasthenia gravis, suggested 
that the acetylcholine metabolism was disturbed in 
such patients, Assuming that this concept has valid¬ 
ity, the dominant possibilities concerning myasUienia 
gravis are: (a) excessive destruction of acetylcholine 
due to unusually large amounts of choline esterase 

1 From the Departments of Medicine (Neurology) and 
Psychiatry, Cornell XTniversity Medical OoQege and the 
New York Hospital, New York Oty. 

sproc. Boy. Boo, Med., 28: 759, 1935. 
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(dieim)nBtraied to be unlikely by Milhorat^); (b) de¬ 
fects in the abOity of muscle to utilize acetylcholine 
(diaproven by Lanari^ and Harvey and coUabora- 
tors®'^); and (c) defects in the synthesis of acetyl¬ 
choline. 

The most plausible hypothesis is that there exists a 
fundamental defect in the synthesis of acetylcholine in 
patients with myasthenia gravis. Dr. Otto Loewi sug¬ 
gested that such synthesis be investigated. We are 
immeasurably indebted to Dr. I^oewi for his enthusi¬ 
astic interest in tlie development of the problem and 
for his valuable advice on technique. 

Method: The acetylcholine synthesis of mixtures 
containing standard amounts of frog brain and serum 
from control subjetrts was compared with the acetyl¬ 
choline synthesis of mixtures of frog brain and of 
serum of patients with myasthenia gravis. Using a 
modified method of Quastcl, Tennenbaum and Wheat- 
ley/ the mixtures wore incubated for a standard period 
at a standard temperature and the acetylcholine con¬ 
tent ascertained by means of the rectus abdominis 
muscle of frog (Riesscr,® Chang and Gaddum®). The 
amount of acetylcholine synthesized during the incu¬ 
bation was calculated by subtracting from the content 
of each incubated sample the acetylcholine content of 
identical non-incubated Siimples. 


Mixtures containing serum and frog brain 
synthesized more acetylcholine than mixtures contain¬ 
ing Einger*s solution and frog brain. Freshly pre¬ 
pared frog brain-serum mixtures contained 0.38 Y 
acetylcholine per 100 mg of tissue. As a result of 
incubation 1.46 Y acetylcholine was produced. In con¬ 
trast the acetylcsholine synthesized from the mixtures 
of frog brain and serum obtained from patients with 
advanced myasthenia gravis was approximately one 
third as much (0.53 Y). Six patients with myasthenia 
gravis have been compared with forty-eight control 
subjects. 

At least some of the agents which modify acetyl¬ 
choline synthesis are dialyzablc. 

Comment: The decrease of acetylcholine synthesis 
is apparently specific for myasthenia gravis, since it 
does not occur with other diseases presenting debility, 
cachexia, immobility and prostration. Also the mag¬ 
nitude of defect in acetylcholine synthesis is related to 
the severity of the myasthenia gravis. 

Conclusion: The defect in acetylcholine synthesis in 
patients with myasthenia gravis probably explains the 
fatiguability and weakness of tJiese patients. 

Claiu Torda 
Harold G. Wolfj 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


CORTICOTROPIN OBTAINED BY ULTRA¬ 
FILTRATION OF PITUITARY 
EXTRACTS! 

It is generally believed that hypophyseal cortico¬ 
tropin is protein in nature, as are the other hormones 
of the anterior pituitary, and consequently non-dialyz- 
able. Purification has been directed towards the iso¬ 
lation of a protein, and dialysis has been used os a 
moans for removing impurities of smaller molecular 
size. However, the stability of certain of the anterior 
pituitary hormones when exposed to drastic chemical 
procedures suggests that they may be of small molecu¬ 
lar size. 

In recent experiments it was found that dialysates 
of hog pituitary extracts contained a factor which in¬ 
creased the size of the adrenals in hypophyseotomized 
rats. The observation was first made with a dialysate 

‘ OKn. Imest., 6: 649, 1938. 

Boo, Atg. Biol, 18: 239, 1987. 

DiUenthal, Bull Johns Hopkins Hasp., 

679^9^2^^* Mionthal and Talbot, Jour. Clin. Invest., 21: 

’Ftoekitti. Jour., 30: 1668, 1987. 

: emper. Bath. u. Pharmacol, 91 1 342, 1921. 

Phtfsioi., 79: 866, 1933. 

auspiees of the Committee on PhannaoO’ 
Harvard uuivevsityv Supported by the National 


of a glacial acetic acid extract^ of acetone-dried hog 
pituitary powder. The material had dialyzed for a 
period of two weeks against an equal volume of water, 
and the dialysate was used directly for injection into 
immature hypophysoctomized male rats. In subse¬ 
quent experiments extracts wore ultrafiltored through 
Cellophane membranes (Visking sausage casing) un¬ 
der the pressure of a water column of approximately 
six feet. The ultrafiltraU^s were perfectly clear and 
almost colorless. The active material was precipi¬ 
tated by adding solid sodium chloride to the ultra¬ 
filtrate at a pH 4.0 until a molarity of 4.5 was reached. 
The subsequent addition of ammonium sulfate to a 
molarity of 1.5 brought about further precipitation 
of active material from the supernatants of the ultra¬ 
filtrates previously nearly saturated with sodium 
chloride. The salt precipitates were dried with ether. 
Another effective procedure for obtaining the activity 
from the original ultrafiltrates was found in the freez¬ 
ing-drying technique. 

The amount of active substance obtained was deter¬ 
mined by assay® in hypophyseotomized rats. The rela¬ 
tion of dose to response followed the parabolic assay 
curve which was based on the activity of hog whole 
pituitary powder. As the ultrafiltrates showed a 

s Details of the extraction procedure and assay method 
will be published elsewhere. 
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biuret reaetion, the intensity of which closely pars!- 
leled its hormonal activity, the amount of active 
substance was expressed in equivalents of protein as 
determined by photoelectric colorimetry. The amount 
of protein equivalents relative to the solids obtained 
by the above procedures and the activity in units, as 
defined, are given in Table L The yield of oortico- 

TABLE 1 

CoRTicoTttoriN Obtained by Salting out or bt Frbbxino 
AND DRYINO llLTEAiriLTRATBS OV EXTHACl'S OF HOO 

Pituitary 


Is 


Material 

i « o 

cSo^ 

obtained from 



ultraCltrates 




Eoe3 f-<:s 

Sgs.g 

111 


•*"S 

i-> o 


8 

(a) 

4.fi M NbCI pre¬ 
cipitate 

1.0 M (NH4)aS04 

484 

120 

S8 

5 

(b) 






precipitate from 
supernatant 



20 



of (a) 

265 

102 

0 

(c) 

Total aolldfl ob¬ 





tained by freez¬ 
ing and drying 

280 

125 

30 



• Amount oqulvalent to protein rb measured photoelec- 
trlcally by the biuret reaction. 

11 unit la euulvalont to the activity of 12 msm of acetone- 
dried hog pituitary powder which elicits a 100 per cent. In¬ 
crease of tile adrenal weight In the hypophysectomlaed rat 
over a Avc^day Injection period,* 

tropin obtained by ultrafiltration of a glacial acetic 
acid extract for six days, with change of the mem¬ 
brane every 24 hours, is expressed in Table 2 in per- 

TABLE 2 

yiBtJi OF Corticotropin Obtainko by Frbbzino and Drying 
afibh Ultrafiltratjon for 0 Days of a Glacial Acbtic 
Acid Extract of Acbtonb-Dribp Hog Pituitary 
Powder. Change of the Membrane Bvkry 
24 Hours 


of the material showed immediate precipitation opon 
addition of phoephotungstiQ or phosphomolybdic aeid^ 
but not with trichloracetio or picric acid. The activity 
was not destroyed fay boiling the solution for ten min¬ 
utes. The ultrafiltrates of glacial acetic acid extracts 
were free from gonadotropic and thyrotropic hor¬ 
mones. 

The fact that a corticotropic substance passes 
through a Cellophane membrane indicates the prob¬ 
ability that its molecular size is smaller than has been 
assumed. In order to determine whether the extrac¬ 
tion with glacial acetic acid resulted in the splitting 
of an active group from a larger molecule or whether 
there were active groups of smaller molecular size in 
the original acetone-dried powder, the following ex¬ 
periments were performed. The acetone-dried pow¬ 
ders of sheep and beef pituituries were suspended in 
water and adjusted to pH 3.0 with hydrochloric acid. 
Suspensions of hog pituitary powder wore similarly 
adjusted to pH 3.0 and to pH 9.0 and 10.0, respec¬ 
tively, with sodium hydroxide, Corticotropic activity 
was demonstrated in the ultrafiltrates of all five of 
these solutions, showing that the unextracted acetone- 
dried powder of the pituitary contained under those 
conditions a corticotropic substance of a relatively 
smaller molecular size. 

Summary: A substance with corticotropic activity 
has been obtained by dialysis and by ultrafiltration of 
pituitary extracts. 

Acknowledgment is made to Dr, E. B. Astwood, of 
the Department of Pharmacology, to Dr. R. Cleveland, 
assistant editor of the journal Endocrinology, and 
to Dr. E. J. Cohn and Dr. J, L. Oncley, of the Depart¬ 
ment of Physical Chemistry, Harvard Medical School, 
Boston, 



Sollda 

gm 

Activity 

units 

Percentage 
of total 
activity 

Glacial acetic acid extract; 




2 M NaCl precipitate 
Material obtained by uUra- 

4.00* 

20S 

100 

flifratlon; frozen and 
dried 

2.18 

79 

38 

Realdue after ultrafUtra- 
tlon; 2 M NaCl pre- 


28 


cipita te 

2.09 

68 


• As calculated from the weight of the precipitate of one 
ninth of the extract. 


centage of the activity of the extract. Nearly half of 
the solids of the extract passed through the membrane 
and contained 38 per cent, of the total activity of the 
e.xtract. The part remaining within the dialysis bag 
contained 28 per cent, of total activity. The powders 
obtained from the ultrafiltrates showed a better solu¬ 
bility in water than the original material or the residue 
after ultrafiltration. The solutions also contained less 
color. The biuret, Hopkins-Cole, Millon and Saki^ 
guohi reactions were positive. A 0.1 per cent solution 
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DISCOVERY IN EASTERN WASHINGTON OF A 
NEW LOBE OF THE PLEISTOCENE 
CONTINENTAL GLACIER 

By Profesior WILLIAM H. HOBBS 

UNIVERSITY OF MICHIGAN 


Studies made during the past field season^ in east¬ 
ern Washington have disclosed the presence there in 
Late Pleistocene time of a hitherto unsuspected lobe 
of the Cordilleran continental glacier. This lobe cov¬ 
ered an area of nearly four thousand square miles 
and is to be known as the Scablands Glacier Lobe. 
It blocked the Spokane River of that time to impound 
the waters in Glacial Lake Spokane. This lake in¬ 
cluded the basins of Lakes C^ur d^Alene and Pend 
Oreille and extended across Idaho into Montana (.see 

1 With the aid of grants from the American Philosoph¬ 
ical Society and the Geological Society of America. This 
prelltninai 7 notice is printed by permission. 


Map I). Its area was thirty-one hundred square 
miles. When the glacier hud evacuated the Scablands, 
Lake Spokane expanded a distance of one hundred 
miles down the canyons of the Spokane and Columbia 
rivers to the site of Coulee Dam as Glacial Lake 
Leverett. 

The lava plain which lies to the southwest of 
Spokane has a surface development almost unique, 
and has long been known to its inhabitants as the 
‘^scablands.” To geologists of the late decades it is 
known as the ^'channeled scablands” from the apt de¬ 
scription by Professor J Harlen Brete,® who has de- 

*Of Dr. Brets *8 many papers treating of the area the 
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voted years to its study. Many other geologists have 
made brief references to it, and one of them, Professor 
Kiohard Foster Flint,® has studied it extensively. 

All students of the area seem to have been in agree* 
ment on at least one point, that the southernmost 
border of the Cordillcran glacier was mainly to the 
north of the Scablands, and near the southern margin 
of the area of the crystalline rocks. This is near the 
present courses of the Spokane and Columbia Rivers. 


VOL. ^8, KOu 8541 

American geologists from studies made elaevhere, and 
it certainly bears little resemblance to the accepted 
features from operation of any of the known geolog¬ 
ical agents. 

In general it may bo said that the scablands surface 
is made up of anastomosing channels within the basalt, 
channels which arc arranged on the plan of braided 
streams above a plain of outwash. Separating the 
channels are residual low mesas—black and barren— 
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Map I. Glacial map of the Scablands and surroundmg area. The boundary of the outwash and the ttpUlways 
are baaed on the map by Bretz (Gmg. JJeti,, 18: pi. V), and that of the loess on the map by Marbut (*‘Atlas of 
American Agriculture/' Pt. Ill, “Boils of the tmited States/' pis, 4 and 5, sec. 4). 


Concerning the origin of the scablands surface there 
has been little agreement except upon one point, that 
at some time during the late history torrents of water 
have played a part. To these torrents Bretz has even 
ascribed the excavation of the channels with their rock 
basins and the modeling of the present surface. This 
surface has a character which is wholly unfamiliar to 


latest and most comprehensive with an excellent map U 
“The Channeled Scablands of Eastern Washington/' 
Oeog, Sev., 18. 446-447, 1928. 

AlUchard Foster Flint; Bull OeoL 5oc. Atner., 47, 
1849-1884, 8 pis., 2 dgs., 1936; ibid., 48: 203-232, 6 pis., 
1 fig., 1937; Ibid., 49: 46W24, 10 pis., 11 figs., 1938. 


which are the ‘^scabs.’^ These are bounded by precipi¬ 
tous walls, often terraced, sometimes a hundred feet 
or more in height. 

Scattered on the fioors of the channels are hundreds 
of rock basins, large and small, generally filled with 
water but sometimes with gravel. Along the aides of 
the channels are local deposits of gravel, which Bretz 
has called ‘'bars/' and gravel is found also cling¬ 
ing in niches of the walls. This gravel is cleariy the 
residue only of much larger deposits which have been 
in greater part swept away. 

On the larger residua! islands between the ehamidls 
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are heavy depoaiU of dark brown loess in character 
identical with that which aurroimds the soablands on 
east, south and west and constitutes the rich wheat 
lands. These islands are scabs masked by thoir loess 
cover. 

Against Uie view of Bretz that the channels and 
their rock basins have been excavated by torrents of 
water is the recognized fact that no such features have 
been produced by running water in any other part of 
the world. The rock basins of the scablands are found 
in the wider channels particularly, and rook basins 
are an almost universal feature of glaciated regions. 
It is the channels with their included low mesas which 
are the unique feature of the scablands. If such 
features seem to be unique, it is almost unique for 
glaciers to have advanced over lava plains. Nowhere 
in the world except in Iceland has on ice sheet, cither 
ice cap or continental glacier, been known to have 
overridden flat lava beds. The lava flows of the Co¬ 
lumbia plains reveal within the same bed the widest 
differences of character. In one place the structure 
may look like a sponge, it is coarsely vesicular or seori- 
accous. Elsewhere it is hard and firm, and the residual 
mesas have this character. The vesicular lava is espe¬ 
cially vulnerable to the glacier^s initial attacks by 
plucking, and after it had been quarried from the rock 
bed the rock must have been crushed and so made in¬ 
capable of effective abrasion of the bedrock. The till 
of the moraines should therefore be poor in clay and 
characterized by smaller rock nodules, perhaps of 
pebble size. The vesicular facies of the lava flows are 
extended in the direction of flow, and if tapped from 
the proglacial valleys might well yield a channeled 
rock surface when the glacier had overridden it. Now 
the area overridden by the Icelandic glaciers sujiplies 
a close parallel to the topographic development of the 
Scablands.* 

If the scablands of Washington have been glaciated, 
as have those of Iceland, we should be able to And a 
marginal moraine outlining its border. This moraine 
has now been found at many places® on the border of 
the area, where the till is notably poor in the clay con¬ 
stituent and with a preponderance of nodules of 
pebble size. Less complete data were collected for 
several recessional moraines, since these have been 
mutilated by the later torrents of water. 

The outwash from the Scablands Glacier Lobe occu¬ 
pies the greater part of the Columbia Basin, which is 

* Gudmandur Kiartansson, fra Datuth Oeol Form^, 
9: 436*468, Gopeimageii, 1989. 

* Under wartime inhibitions within a specially restricted 
ariMi, which prevented the use Cf a motor car, it has not 
bean posiBdble to viait the border throughout, but at every 
Poilit vhdted (some twenty-flve in all and well distributod) 
the moraine was found. 


compo^d of the Quincy Basin at the north and the 
Pasco Basin to the southeast (see Map I). Daring 
the retreat of this lobe, outwash filled also the chan¬ 
nels of that part of the scabland already vacated. 

Studies made of the glacial anticyclone of the conti¬ 
nental glacier of Greenland have shown that wherever 
glacial outwash has been laid down, loess must in¬ 
evitably be deposited within the periglacial area extra- 
nuirginal to the outwash, and in deposits which thin 
out gradually from it.** Such evidence must always 
be sought, and as proof of the former presence of a 
glacier it is not less important than the proven exist¬ 
ence of a marginal moraine. 

Surrounding the Columbia Basin of outwash on 
west, south and east is a heavy deposit of loess which 
thins outward gradually until it disappears (see Map 
I). The higher mesas of the scablands also, which 
became nunataks during the retreat of the glacier 
front, received loess deposits from outwash which was 
then within the channels still farther back toward the 
retreating glacier front. Both in the outer and inner 
deposits wells have revealed thicknesses of loess of 
much more than one hundred feet. 

Daring the glacier retreat vegetation encroached 
upon the main outwash area, and this permitted a thin 
veneer of loess, though everywhere in excess of five 
feet, to be laid down over the outwash plain. It is this 
rich deposit which veneers also the older loess that has 
made possible the Columbia Basin Irrigation Project. 

The manner in which by the normal planetary air 
circulation the glacial anticyclone is progressively 
overcome and the dissolution of the glacier at last 
accomplished, has indicated that for each glacial ring 
between recessional moraines there is a final stage 
characterized by floods of thaw water. The already 
much thinned dead ice under its network of glacial 
streams and lakes is separated into ice-rafts, which 
by the floods arc floated out above the outwash. In 
the scablands these floods must have been largely con¬ 
tained within the rock channels and in consequence 
attained torrential velocities sufficient to sweep out 
most of the outwash, leaving only the “bars^' and other 
localized gravel. At times the rafts of ice must have 
jammed to produce doius within the rock channels, 
above which the flood water was temporarily im¬ 
pounded. The level was thus raised and the loess 
deposits on either side were undermined and clifled, 
sometizaes at more than one level. The escape chan¬ 
nels on the two sides of the jams must have sometimes 
been oecupied by streams at different levels and loess 
cUfls would fail to pair, a fact which Flint has stressed 
as Oharacteristic of the scablands. Other floods which 

Geol, 39: 381-385, 1931; 50: 656-539, 1942. 
Proc. Afacr, Phil. 8 oe ., 86: 368-402, 1948. Am , Jowr * 
8e%,, 341: 333-336, 1948. 
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coursed through the rook chnunels of the seablands 
were connected with later outlets from Lake Spokane, 
after they had been iinbioeked through retirement of 
the ice front. 



In its stage of maximum development the Scabland 
Lobe blocked a glacial ancestor of the present Spokane 
River and impounded the waters in Glacial Lake 
Spokane over an area of thirty-one hundred square 


miles. The outlet in this stage was a spillway along 
the eastern and southern borders of the lobe to near 
Connell, and thence over the outwaah to the Columbia 
River near its confluence with the Snake. 

The outlet^s right bank was the glacier and it had 
a rock sill at 2508' A.T., four miles northwest of 
Waverly and twenty-two miles south southeast of 
Spokane. The water level of the lake was at 2520' 
A.T., the level of the highest delta of glacial Latah 
Creek which discharged into it south of that city. 

An advance of the southern front of the lobe closed 
the initial outlet of Lake Spokane near Connell with 
its sill at 838' A.T., and this forced the water to escape 
into the Snake River by an outlet near Kahlotus, 
where the sill was at 884' A.T. (see Map II, parts I 
and II). This outlet cut the DeviTs Canyon. A 
slight further advance of the ice front closed in its 
turn the Kahlotus outlet and opened one some thirty 
miles fartlier cast below Hooper (sec Map IT, part 
III), where the sill is near 1246' A.T. This outlet cut 
the Palouse Canyon of grandiose proportions so im¬ 
pressively displayed to travelers proceeding southward 
by railway along its rim. 

Six later stages of Lake Spokane were due to as 
many halting retreats of the glacier front. The out¬ 
lets were in succession throughout at Cheney with the 
three spillways already mentioned, which functioned 
in reverse order, then Koontz Coulee, Lower Crab 
Creek and, Anally, Upper and Lower Crab Creek, 

Upon the complete evacuation of the Seablands 
with the glacier front now north of the Spokane and 
Columbia rivers, Lake Spokane expanded down the 
valleys of these rivers to the site of the Coulee Dam. 
This lake, which I have named Lake Leverett, in a 
transitional stage had outlets at Cheney (siU at 2345') 
and through the Grand Coulee (sill near Steamboat 
Rock at around 2300'). It was dammed by the first 
reces.sional front of the Okanogan Glacier Lobe some 
fifteen miles west of Coulee Dam. A later stage, 
dammed near Bridgeport by the third recessional 
front, extended another fifty miles down the Columbia 
valley with a bay which covered most of the Water- 
ville Plateau. The Cheney outlet had now been aban¬ 
doned with a new one opened through the Moses 
Coulee. Both these outlets operated simultaneously 
and contained cataracts, that in the Grand Coulee 
with a fall of over 800 feet, or more than five times 
as high as Niagara and easily the greatest feature of 
the kind that is known. 

With an original water level of 2366' A.T. Lake 
Leverett had later stages of 2345', 2057' and 1957' 
and 1885', all registered in gravel plains under the 
city of Spokane and in somewhat lower sill levels 
within the Grand Coulee. 
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BRANCHES OF THE ACADEMY OF SCIENCES 

OF THE USSR. II 

By Dr. P. KOLESNIKOV 

VICE-CHAIRMAN OF THE COMMirrEE OP BRANCHES AND BARKS OP THE 
ACADEMY OP SCIENCES OP THE USSR 


Several institutes and branches of the Academy of 
Sciences widely avail themselves of the agricultural 
methods evolved by Academician Lysenko. 

On the basis of Lysenko's methods, for instance, the 
collaborators of the Armenian Branch have attained 
a sharp increase in the crop of beets, a branch of agri¬ 
culture practically new to Armenia. In 1938 the area 
of sugar-beet cultivation here was about 2,500 acres, 
whereas to-day it has been doubled. The experiments 
conducted by Manaseryan, a collaborator of the Ar¬ 
menian Branch, have shown the full feasibility of 
planting beets in the lowland areas after the harvest¬ 
ing of the cereal crop. This method of post-harvest 
planting of beets has been introduced in a number of 
districts, and some of the collective farms reap a crop 
of up to 24 tons per acre. 

Another worker of this Branch—Ter Saakyan, has 
obtained a second crop of potatoes (after summer 
planting), the yield reaching as high as 11.2 tons 
per acre. 

In addition to this the Armenian Branch has 
accomplished valuable research on topping cotton 
plants, on raising high-crop yield rust-immune wheat 
and also drought-resistant fodder cultures. 

Interesting work conducted by collaborators of this 
branch include that establishing the beneficial influ¬ 
ence wielded by intra-sort crossing of winter wheat in 
regard to its frost-resistance, the formation ^of ears, 
the absolute weight of grains and other commercial 
features. By decision of government organs of the 
^ Armenian Republic, the collective farms, under super¬ 
vision of the Biological Institute of the Armenian 
Branch, are working on intra-sort crossing of winter 
wheat and on multiplying the resultant seeds with the 
aim of universally introducing sowing with such intra- 
sort cross seeds within the next few years. 

One of the collaborators of the Armenian Branch 
has raised a new sort of winter wheat yielding a main¬ 
tained harvest and resistant to yellow- and stalk-rust. 

Based on these same methods worked out by Ijj- 
senko, the collaborators of the Kazakh Branch have 
bred an interesting hybrid sheep, yielding a fine-fleece 
wool. 

As is common knowledge, not a single breed of fine- 
fleece sheep is adapted for existence at high altitudes 
above sea level. As a result of crossing merino sheep 
wilh the wild Arkhar Mountain ram, 600 head of 
second, third and fourth generation offspring have 


already been obtained. This new breed of sheep has 
a considerably better wool yield than the local breed, 
the average shearing yield per two-year hybrid sheep 
equaling 3 kilograms and from the hybrid ram 4i kg 
as compared with 1-2 kg obtained from the local 
breed. 

Under the charge of Academician Pavlovsky, the 
Tajik Branch has done interesting work on the pro¬ 
phylaxis of recurrent typhus caused by ticks. The 
tasks set by Pavlovsky—to ascertain the distribution 
of the tick vector of recun*ent typhus, to study the 
ecology of the carrier of this disease and to work out 
a system of prophylactic mensures suited to the con¬ 
ditions of Tajikistan—have been successfully accom¬ 
plished. Research investigations (Khorezm and West 
Pamir) found that the catisal agent of this disease— 
the spirochaeta—is curried by licks, from which it is 
transmitted to humnns. The department of para¬ 
sitology of the Tajik liranch has worked out meth¬ 
ods for prophylacticul measures against recurrent 
typhus, which, in 3940, were tested in practi(ie, with 
positive results. 

Botanical gardens, experimental plots, natural pre¬ 
serves and research stations of the Academy of Sci¬ 
ences branches are to be found in the sub-tropical re¬ 
gions, in the area beyond the Arctic Circle, in the Far 
East, etc. Intensive work on remaking nature is pro¬ 
ceeding in all latitudes. 

Vast and thick growths of wild fruit trees and 
shrubs are to be found on the territory of the Tajik 
Republic, and the scientists resolved to transform 
these dense jungle growths into cultivated orchards. 
Sweet almond, peach and plum were grafted to the 
wild, bitter almond. By similar means, a local variety 
of medlar, yielding no fruits, was made to serve as a 
parent stock for raising quince and pear fruit. 

The first crop of peaches raised on the site of 
former wild growths was obtained last year on the 
experimental plots of the Tajik Branch. 

The Pamir Biological Station of the Tajik Branch 
of the academy—the only station of its sort in the 
world—conducts very interesting work. This station 
has proved that barley can be cultivated at an altitude 
of 11,600-“12,500 feet above sea level. In 1940 this 
crop yielded from 10.4 to 19.2 cwts per acre here and 
up to 2-6 tons of straw per acre, the latter, thanks to 
its high sugar content and soft fibers, forming a par¬ 
ticularly good fodder. 
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Truly bumper crops of radi^—8 to 10 tons per 
acre—are obtained in East Pamir, as well as fine 
turnip crops of 10 tons per acre. 

The problem of introducing the cultivation of 
potatoes and vegetables in West Pamir, at altitudes 
ranging from 6,500 to 10,000 feet, has now been 
solved. Agriculture existed here formerly too, but on 
a very small scale. Some of the potato growers here 
have obtained a harvest reaching 40 tons of oentifolia 
potatoes per acre. 

The academy branches play an important role in 
mustering and linking up scientiflc forces on the spot. 

Nearly all the branches and bases convene scientific 
conferences, sessions and gatherings. The Urals 
Branch, for instance, convened a special session wliich 
met at the Chelyabinsk Tractor Works. Jointly with 
the workers of this engineering plant, the session out< 
lined interesting problems in the sphere of heat treat¬ 
ment of metal and methods of mechanical casting. 

In Tbilisi the Georgian Branch held a conference on 
mathematics, dealing with the theory of elasticity. 
The Kola Peninsula Base convened five conferences— 
in Kirov, Moscow and Monchegorsk—dealing with 
several important problems of this region. 

The Georgian Branch likewise conducts work in the 
sphere of astronomy. The first mountain astrophys- 
ieal observatory in the USSR is now under the aus¬ 
pices of the Georgian Academy of Sciences. This ob¬ 
servatory, situated not far from the Abastumani 
health resort, stands on a mountain 5,500 feet above 
sea level, where the atmosphere is particularly clear. 
This observatoi*y, which nestles amid greenery, is 
equipped with a IG-inch refractor and camera for 
observing and photographing the stars and minor 
planets, a spectrohelioscope for studying the solar 
surface, an aberration telescope for observing remote 
nebulae, etc. 

Last year the scientific workers of the Abastumani 
obsen^atory discovered throe new minor planets. 

Information concerning the results of Abastumani 
astronomical observations are published in the USSR 
and abroad. This observatory also publishes a spe¬ 
cial bulletin of its transactions. 

The republican branches and bases of the Academy 
of Sciences of the USSR also conduct considerable 
research in the history of culture, lettering and arts 
of the peoples of the Soviet Union. 

The academy branches have amassed interesting 
data on material culture. Excavations conducted un¬ 
der the supervision of the late Academician I. Djavak- 
hishvili unearthed at Mtseti-Santavro (Georgia) 400 
burials of various types, relating from the twelfth 
century before our era to the sixth century of the 
present era. A necropolis of high dignitaries and 
Iberian kings, relating to the second and third con- 
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turies of the present era, has been unearthed in 
Armavir. Exceedingly valuable historical material 
has been collected—decorations of gold, silver and 
precious stones, domestic objects, weapons and ar¬ 
ticles of cult. 

I. Khoabtoria, a scientific collaborator, has un¬ 
earthed and investigated a Neolithic dwelling in the 
village of Urta, where polished and hewn implements 
were found, as well as the most ancient pottery known 
so far in Georgia. 

Equally deserving of mention are the archeological 
investigations on the site of the ancient city of Ganja, 
where considerable numbers of artefacts have been 
unearthed, relating to the pre-feudal and feudal life 
of ancient Azerbaijan. 

Excavations at the ancient Armenian town of Dvina 
have furnished archeologists with interesting objects 
referring to the culture and production of Armenia 
in ancient times. During the centuries-long existence 
of the Armenian nation a vast amount of material 
has been amassed characterizing the development of 
science and the production in various periods of time. 
This collection, in particular, numbers about 23,000 
documents. The collaborators of the Armenian 
Branch have commenced the systematization and pub¬ 
lication of this priceless cultural heritage of the tal¬ 
ented Armenian nation. 

Under the direction of Professor Ter-Avetisyan, one 
of the collaborators of this branch, Kafodaryan, is 
conducting excavations in the ancient state of Urartu. 
Palaces, granaries, capital walls, shields, arrows, seals, 
utensils and other valuable objects have been so far 
unearthed, all this substantially extending our knowl¬ 
edge of the Urartu kingdom and its times. 

The Armenian Branch recently convened a special 
session dedicated to the millennial of the great folk 
epic ^‘David of Sasun.” 

In connection with the preparations being made to 
celebrate the eight hundredth anniversary of the birth 
of Nizami Ganjawi, the Azerbaijan Branch is putting 
out a number of interesting publications of works and 
essays about Nizami and his days. 

Another important sphere of work conducted by 
the academy branches is that relating to language and 
literature. Corresponding member of the Academy 
of Scienoes of the USSR Shauidze—a collaborator 
in the Georgian Academy of Sciences—^has prepared 
for publication ‘^An Okshuk Ms. of 978'' and a 
^‘Papyrus-Parchment Mineus of the Ninth Century/' 
both of which represent ancient monuments of the 
Georgian language. 

Several collaborators have compiled a dictionary of 
the Georgian language, embraring about 14,000 worde* 

This branch has aeoomplirited a major undertaldijig 
in drawing up a new alphabet A group of phl^o^ 
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gista of the Azerbaijan Branch has completed the 
compilation of the new Azerbaijan alphabet^ based 
on the Enssian lettering, and has reworked the ortho¬ 
graphical dictionary. 

Besides this the workers in this branch have com¬ 
piled an Aaerbaijano-Bussian and Eusso-Azerbaijan 
dictionary, more than 120 printer’s signatures in size. 

Major work is likewise being done on preparing a 
catalogue of ancient Armenian MSS—a rare collec¬ 
tion of literary monuments of Armenia and neigh¬ 
boring countries. 

Considerable work has also been accomplished in 
putting out text-books in the languages of diiTerent 
nationalities—university and secondary-school text¬ 
books having been published on the history of the 
peoples of Georgia, Azerbaijan and Annenia. 

A five-volume ^'History of the Armenian People'’ 


is at present being prepared under the supervision of 
Academician A. Manaudyan, 

The importance of the work accomplished by the 
branches and bases of the Academy of Sciences of the 
USSR in 1940 was highly appreciated by the govern¬ 
ments of the USSR and of the Union republics, 33 
scientido workers of the academy branches having 
been awarded orders and medals and the title of 
Merited Scientist being conferred upon some of them, 
while others were awarded certificates of honor. 

The growth and progress of national cadres in the 
scientide research institutions of the academy branches 
speaks of the flourishing of science in the national 
republics of the Soviet Union and of the rapid devel¬ 
opment of the productive forces in these former back¬ 
ward regions. 


OBITUARY 


KARL LANDSTEINER 

Dr. Karl Landsteiner, member of the Rockefeller 
Institute for Medical Research, died on June 26, 1943, 
after a very brief illness which came upon him in his 
laboratory at the height of his activity, depriving the 
world of a great immunologist and, in the broader 
sense, of a truly great scientist. 

Bom in Vienna in 1868, Landsteiner grew up in 
the period of rapid development of the biological sci¬ 
ences. A doctor of medicine at 23, he sensed the im¬ 
portance of organic chemistry and studied with Emil 
Fischer before turning to research in bacteriology and 
pathology. Just at this time these fields of investi¬ 
gation were seething with excitement over the suc¬ 
cesses of antitoxins, the applications of bacterial ag¬ 
glutination and the complexities of hemolysis. 

Within ten years, Landsteiner had announced the 
subtle but incalculably important difiEercnces in hu¬ 
man bloods, the knowledge of which has saved count¬ 
less lives, and for which he received the Nobel Prize 
in Medicine in 1930. He was also the first to transmit 
poliomyelitis to monkeys, a procedure whicli made 
experimental study of the disease possible. Early 
investigations with Donath on cold agglutinins re¬ 
sulted in the development of a most valuable and 
frequently used diagnostic test. Still studying blood 
relationships in 1940, Landsteiner, with Wiener, dis¬ 
covered t^e so-called rhesus factor in blood cells, the 
great practical importance of which is rapidly be¬ 
coming evident lar^ly from the work of Levine. 

During all LandstdneriB activity in Europe and in 
the United States be kept pace not only with medicine 
and Urn htological sciences, but witi^ the intricacies of 
rapid^ expanding chemical and phyrioal thought as 
nfter coming to this country in 1922 


he proposed a study of the solubility of pure crystal¬ 
line oxyhemoglobin of one species in a saturated solu¬ 
tion of that of another species as a means of establish¬ 
ing the identity or chemical difference of the two pro¬ 
teins. The idea and its successful execution were the 
natural outgrowth of his comprehension of a section 
of Planck’s treatise on the “Quantum Theory,” which 
he was reading at that time. This method of studying 
protein solubilities was later modified and developed 
by Northrop and his school into one of the most rigid 
criteria of the purity of proteins. 

Landsteiner early in his career realized, as had 
Ehrlich, the essentially chemical basis of immunity 
and the chemical nature of the serological reactions 
by which immune processes are made evident. Years 
ahead of his time, before the advent of micro-methods 
and micro-balances, he weighed specific precipitates 
in the presence and absence of complement, but the 
equipment available was not sensitive enough to show 
the significant differences that actually occur. 

Aware of the complex structure of the natural pro¬ 
tein antigens and the difficulty of tracing the chemical 
groupings responsible for the serological reactivity 
and specificity of these substances, although he had 
made contributions in this direction as well, Land¬ 
steiner turned to the effect on specificity of the intro¬ 
duction of known chemical elements and organic 
groupings, building upon an earlier study by Ober- 
mayer and Pick. Using principally the diazo reaction 
for coupling aromatic amines with proteins to form 
axo compounds, Landsteiner and his collaboratom 
demonstrated the creation of a new specificity char- 
aetenatio of the entering group, or hapten, showed the 
iniportance of position-isomerism in the entering aro- 
xnaiie groups, and charted the interrelationships of 
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similarly and differently spaced groupings of all 
kinds. The discovery that simple substances, chem¬ 
ically related to the hapten, inhibited the specific pre¬ 
cipitation of the new antigen and its antibody in pro¬ 
portion to the nearness of relationship to the entering 
group greatly facilitated the testing of large numbers 
of substances and made unnecessary the often difticult 
process of preparing an antigen with each. With this 
material, he was able to discuss and describe immuno¬ 
logical specificity in terms of known chemical group¬ 
ings of simple structure. Perhaps the most spectac¬ 
ular outcome of this work, and a closer point of con¬ 
tact with the specificity of native proteins, was the 
demonstration with van der Scheer that the order of 
amino acids in di-, tri- and ietra-peptides was a major 
directive influence on the specificity. 

Ijandsteiner^s book, ‘^The Specificity of Serological 
Reactions,^' not only summarizes these researches but 
places them in their proper perspective in a broad 
field in masterly fashion. 

Of prime importance, also, has been the long series 
of investigations curried out by Landsteiner and Chase 
on skin-sensitivity to simple chemical compounds, a 
study which laid a scientific basis for new concepts of 
allergy and its mechanisms. Especially noteworthy 
was the finding that sensitization results most easily 
from compounds capable of combining with reactive 
protein groupings and thus presumably forjning new 
antigens foreign to the organism. And no less im¬ 
portant were the final joint studies of these collabora¬ 
tors, as yet unpublished and unfinished, on the trans¬ 
fer of acquired sensitivities of this type. 

In the laboratory, Landsteiner was the authoritative 
and energetics director of research; but outside, in his 
personal contacts, he was diffident, shy and quiet, 
though his flashes of genial wit were apt to enliven 
any conversation in which he took part. When he 
did address a gathering, he was stimulating, inspiring 
and brief. He played the piano with a sensitive touch 
and rnusicianly understanding, but was as reticent in 
exhibiting these talents as he was in talking of his 
work. 

Dr. Landsteiner’s wife and their son, a surgeon, sur¬ 
vive him, but he is mourned as well by a host of 
friends and scientists who not only revered him for 
his intellect and attainments, but for his genial ac¬ 
cessibility and inspiring counsel, as well. 

Miohakl Hbjidelbkrqer 

C. STUART GAGER 

Amateur and professional horticulturists and bota¬ 
nists have lost a leader and a friend in the death of 
Dr, Charles Stuart Gager, director of the Brooklyn 
Botanic Garden, after a short illness, at Waterville, 
Maine^ on August 9. 


Dr. Gager was born in Norwich, N. Y., on December 
23, 1872, the son oi Charles Carroll Gager and licora 
Josephine Darke Gager. He received his A.B. degree 
from Syracuse University in 1805. The New York 
State Normal College at Albany conferred degrees of 
bachelor and master of pedagogy on him in 1897, and 
he received tlie Ph.D. degree in botany from Cornell 
University in 1902. Syracuse University gave him the 
D.Sc. in 1920, and the New York State Normal Col¬ 
lege a doctor of pedagogy in 1921. In 1902 he mar¬ 
ried Bertha Woodward Bagg, and two children, Ben¬ 
jamin Stuart (deceased) and Ruth Prudence (Mrs. 
Ktmneth G. Bucklin) were born. 

Beginning as a laboratory assistant at Syracuse 
ITniversity in 1894-95 he became vice-principal of the 
Ives Seminary at Antwerp, N. Y., in 1895-96; pro¬ 
fessor of biological scieiict's and physiography at the 
New York State Normal College, 1897-1905; director 
of laboratories at the New York Botanical Garden, 
1906-08; and professor of botany at the University 
of Missouri, 1908-10. In addition he taught for short 
periods at the Morris High School in New York City, 
at Cornell University, Rutgers University and New 
York University. In 1910 he was called to become 
director of the Brooklyn Botanic Garden, to the de¬ 
velopment of which he devoted the balance of his life. 
Starting with an area of waste land he created one of 
the outstanding institutions of its kind. 

His botanical interests were primarily physiological 
and, while associated with the New York Botanical 
Garden, he initiated one of the earliest investigations 
of the effect of radium upon plants. Administrative 
duties and other demands prevented him from de¬ 
veloping what might easily have become a brilliant 
career in research. 

Always generous with his energy and his time he 
served on many committees and boards of horticul¬ 
tural and botanical organizations. His addresses, 
freely given on numerous occasions, were carefully 
prepared and always spiced with humor and some 
unusual or unique point of view. In spite of his 
numerous other duties and activities, he found time 
to publish several books on teaching, botany and 
genetics, and to act as editor or business manager of 
important botanical periodicals, including the Ameri¬ 
can Journal of Botany, Ecology and Genetics, 

Among other societies Dr. Gager was a member of 
Phi Beta Kappa and of Sigma Xi and an honorary 
member of the Royal Agricultural and Horticultural 
Society of India, of the Pennsylvania Horticultural 
Society and of the School Garden Association. He 
served as president of the Botanical Society of Amer¬ 
ica; of the Torrey Botanical Club, of the National 
Institute of Social Soienoes and of the Twentieth 
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Century Club of Brooklyn. An active member of the 
International Flower Show Committee, he served also 
on several committees of the National Research Coun¬ 
cil. He was vice-chairman of the board of directors 
of the Horticultural Society of New York for many 
years, and for eight years a trustee of Adclphi College. 
He was a director of the Bermuda Biological Station 
for Research and of the New Jersey Federation of 
Shade Tree Commissions. In 1941 he received the 
Arthur Hoyt Scott Garden and Horticultural Award. 

Few men have been able to combine, as Dr. Gager 
did, horticulture and botany, education and research, 
the applied and the scientific, civic interests and pro¬ 
fessional duties. A man of the highest ideals, Dr. 
Gager did not hesitate to oppose attitudes, ideas or 
trends which he considered unwise or ill considered 
or to correct erors in fact or statement in the fields 
with which he was familiar. Yet no worthy project 
related to his fields of interest failed to receive quick 
and generous support. His career illustrates how 
much can be done by a man of ability who devotes 
himself consistently and conscientiously to a subject 
be considers worthy of his utmost effort. 

William J. Robuins 

DEATHS AND MEMORIALS 

Du. Alk§ HuDLic'^'KA, since 1910 curator of the Divi¬ 
sion of Physicuil Anthropology of the U. S. Notional 
Museum of the Smithsonian Institution, of which he 
had been in charge since 1903, died on September 0 
at the age of seventy-four years. 

Dr. H. Justin Roddy, formerly curator and pro¬ 
fessor of geology at Franklin and Marshall College, 
died'on September 4 at the age of eighty-seven years. 


Dr. Roddy joined the faculty of Franklin and Mar¬ 
shall College in 1922. He had previously been a mem¬ 
ber of the faculty of the Millersville State Teachera 
College. 

Dr. Arthur Peur Robert Wadlund, professor of 
physics at Trinity College, Connecticut, died on Sep¬ 
tember 1 at the age of forty-seven years. 

Dr. Thomas Gilbkut Pearson, president emeritus 
of the National Association of Audubon Societies, 
died on September .3 at the age of sixty-nine years. 
Ue resigned from the presidency of the association 
in 1934, after serving foi' fourteen years. He had 
previously been secretary and executive officer of the 
society. 

John K. Gore, mathematician, until J934 presi¬ 
dent of the Prudential Insurance Co»npany, died on 
June 22, at the age of seventy-nine years. 

The death is announced of Dr. Willem A. J, M. Van 
Waterschoot van der Gracht, formerly inspector gen¬ 
eral of stale mines in the Netherlands, who had been 
connected with ore and petroleum companies in the 
United States and Canada. 

The life and work of Alexander Wilson, author of 
tin; first American ornithology, will be the subject of 
the October number of Frontiers^ the magazine of the 
Academy of Natural Sciences of Philadelphia. On 
the evening of October 20, Dr. Cornelius Weygandt 
wdll address members of the academy and guests on 
the place of Wilson in American life, science and art. 
On account of limited editions imposed by the war, 
those wishing to have the special Wilson nujiiber of 
Frontiers, which will appear on September 15, should 
apply at once. 


SCIENTIFIC EVENTS 


SCIENTIFIC RESEARCH IN GREAT BRITAIN 

In the British House of Lords on July 20 there was 
a continuation of the debate on a motion by Viscount 
Samuel calling attention to the need for the further 
expansion of scientific research. Lord Dawson pointed 
out that 'Tt was difficult to overstress the importance 
where science was concerned—and this applied equally 
to medicine—of preventing the enmeshment of any re¬ 
search body in the close entanglement of a Government 
department. One of the chief reasons why these re¬ 
search bodies should receive further support was that 
they succeeded in combining good order in the work 
of men of ability with freedom for scientific investi¬ 
gation.” 

Lord Cherwell said in part ^‘that the importance, 
from the economic point of view, of fostering pure 
fundamental research could not be overlooked. 


The Governmout recognized that pure research must bo, 
in a largo measure, its rosponsibility and must be done at 
the universities; but naturally, they also wished to en¬ 
courage industry to spend money on pure research. It 
was the Government’s policy and intention to increase its 
aid for research, and it would welcome any developments 
of industry in a similar direction. The treatment of scien¬ 
tists in the Civil Service had been mentioned, and he 
frankly admitted that the Civil Service had not hitherto 
shown due regard for the contribution scientists were mak¬ 
ing to the nation’s welfare. This matter had now been 
reviewed, and an investigation had been in progress to 
make sure that the conditions of service, pay and prospects 
of Government scientific employees compared favorably 
with those on the administrative side. He hoped that a 
definite announcement on those reforms might be made 
before long. There were probably not more than a few 
dozen physicists in Groat Britain capable of evolving and 
developing new applications of, say, the various radio 
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devices on which success in this war very largely defpended. 
Every one would agree that it was an anomaly to pay them 
on lower scales than men of equal educational status who, 
because they had distinguished themselves in what were 
usually called humane” subjects, were often given war 
jobs of much higher status and pay than the scientist. 

THE CANADIAN AIRCRAFT STANDARDS 
TECHNICAL COMMITTEE 

It is reported in Industrial Standardisation that an 
Aircraft Standards Technical Committee has been ort 
ganized by the Canadian Engineering Standards As¬ 
sociation to set up standards and simplided practices 
for materials and component parts used in the con- 
structioji of aircraft in Canada and to coordinate these 
standards with the standards used in the United 
States, Great Britain and Australia. Three meetings 
of the committee have been held. 

Cooperative arrangements have been made by the 
comm it tee with the British Air Commission, the U. S. 
Aeronautical Board, the U. S. Aeronautical Chamber 
of Commerce, the U. S. Army and Navy Air Corps, the 
National Aircraft Standards Committee, the Society of 
Automotive Engineers and other organizations working 
on aircraft standards in the United States. The func¬ 
tions of each of the important organizations in the 
aircraft standards held were discussed in detail at 
Uie August meeting in order that all representatives 
present at the meeting might have a clear picture of 
the general program. 

The work of the Aircraft Standards Technical 
Committee is to include adoption of standards, the 
issuing of bulletins on conservation, the collection of 
bulletins and information from standardization organi¬ 
zations in other countries, and the exchange of infor¬ 
mation with such organizations. Examples of conser¬ 
vation and of standardization have been prepared. 

The committee, which will function as a subcommit^ 
tee of the Canadian Engineering Standards Associa¬ 
tion, is made up of representatives of the nine Cana¬ 
dian aircraft contractors, the Royal Canadian Air 
Force and the Department of Munitions and Supply, 
Aircraft Production Branch. In addition to the Air 
Force and the Munitions Department, those repre¬ 
sented at the first meetings of the committee included 
Boeing Aircraft of Canada, Ltd.; Canadian Car and 
Foundry Company, Ltd.; Canadian Vickers, Ltd.; 
DeHavilland Aircraft, Ltd.; Fairchild Aircraft Ltd.; 
Federal Aircraft Ltd.; Fleet Aircraft, Ltd.; Noordwyn 
Aviation, Ltd., and Victory Aircraft, Ltd, 

THE LEWIS CASS LEDYARD, JR., FELLOW¬ 
SHIP OF THE SOCIETY OF THE 
NEW YORK HOSPITAL 

The Lewis Cass Ledyard, Jr., fellowship was estab¬ 
lished in 1939 by a gift from Mrs- Ruth E. Ledyard, 
in memory of her late husband, Lewis Casa Iiedyord^ 


Jr., a governor of the New York Hospital. Hie in¬ 
come, amounting to approximately $4,000 annually, is 
awarded to an investigator in the fields of medicine 
and surgery or in any closely related field. This 
amount is applied as follows: $3,000 as a stipend and, 
approximately, $1,000 for supplies or expenses of the 
research. In making the award, preference is given 
to younger applicants who are graduates in medicine 
and who have demonstrated fitness to carry on original 
research of high order. The recipient of this fellow¬ 
ship will be required to submit reports of his work un¬ 
der the fellowship, either at stated intervals or at the 
end of the academic year; and when the result of his 
work is published he w^ill be expected to give proper 
credit to the Lewis Cass Ledyard, Jr., Fellowship, 
The research work under this fellowship is to be carried 
on at the New York Hospital and Cornell University 
Medical College. The fellowship will be available on 
July 1 at the beginning of the academic year. Ap¬ 
plications for the year 1944-46 should be in the hands 
of the committee by December 16. It is expected that 
the award will be made by March 16, 1944. 

Application for this fellowship should be addressed 
to The Committee of the Lewis Cass Ledyard, Jr., 
Fellowship, The Society of the New York Hospital, 
626 East 68th Street, New York, N. Y. 

GRANTS FOR RESEARCH IN APPLIED 
PSYCHOLOGY 

Tub Psychological Corporation has made the fol¬ 
lowing grants of $250 each for research in applied 
psychology : 

Clark, Ruth Millburn, University of Southern California, 
A Method of Administering and Evaluating the .The¬ 
matic Apperception Test in Group Situations. 
Grossnickle, Louise T., University of Chicago. A Fac¬ 
torial Analysis of the MerriU-Polmer Preschool Test 
on Two Age Groups, 31-33 and 49-61 months. 

Murray, Elsie, Cornell University. Variation in Hue 
Sensitivity in Normal and Aberrant CasoS: Test ' 
Devices, 

Nahm, Helen, University of Minnesota. Evaluation cf 
Some of the Outcomes of the Nursing School Cur¬ 
riculum. 

Odoroff, Maurice E., University of Minnesota. A Genetic 
Analysis uf Reactions of Delinquent and Non-delinquent 
Boys to Words Included in Certain Tests of Emotional 
Development. 

Reichard, Suzanne K., Columbia University. The Age 
Factor in the Development of Specific Mental AblUtieB. 
Both, Harold F,, Univermty of Minnesota. An Analy^ 
of Production Records in a Seleeted Manual Operation. 
Samelaon, Babette F., RadclifFe College. The Relation- 
ship between Race Prejudice and Insecurity. 

Sargent, Helen D., Northwestern University. An Appli¬ 
cation of Projective Principle* to a Paper and Pencil 
Personality Tost. 
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MemberB of the Orants-ixi-Aid Committee are Harry 
D. Kitson, A. T. Poffenberger^ Rose G. Anderson, 
George K. Bennett, Walter R. Miles, Chmrmant and 
Albert D. Freiberg, Secretary, 

THE «B-COMPLEX" AWARD OF MEAD 
JOHNSON AND COMPANY 

Nominations are solicited for the 1944 award of 
$1,000 established by Mead Johnson and Company to 
promote researches dealing with the B-complex vita¬ 
ming. The recipient of this award will be chosen by a 
committee of judges of the American Institute of 
Nutrition. 

The award will be given to the laboratory (non- 
clinical) or clinical research worker in the United 
States or Canada who, in the opinion of the judges, 
has published during the previous calendar year 
January 1 to December 31 the most meritorious sci¬ 
entific report dealing with tlie field of the 
plcx” vitamins. While the award will be given pri¬ 
marily for publication of specific papers, the judges 
are given considerable latitude in the exercise of their 
function. If in their judgment circumstances and 
justice so dictate, it may be recommended that the 
prize be divided between two or more persons. It 
may also be recommended that the award be made to 
a worker for valuable oontributions over an extended 
period, but not necessarily representative of a given 
year. Membership in the American Institute of Nu¬ 
trition is not a requisite of eligibility for the award. 

To be considered by the committee, nominations for 
this award for work published in 1943 must be in the 
hands of the secretary by January 10, 1944. The 
nominations should be accompanied by such data rela¬ 
tive to the nominee and his research as will facilitate 
the task of the committee in its consideration of the 
nomination. 

Arthur H. Smith, 
Secretary 

American Institute or Nui’rition 

THE NUTRITION FOUNDATION 

Aocoruiko to a statement made by George A. Sloan, 
president of the Nutrition Foundation, the sum of 
$237,000 is now being contributed annually by 37 food 
and related manufacturers to the foundation in sup¬ 
port of basic research in the science of nutrition. 

It was also announced that Abbott’s Dairies of Phil¬ 
adelphia and the American LeCitliin Company of New 
York have become sustaining members of the founda¬ 
tion. C. R. Lindbadc, president of Abbott's Dairies, 
and Adrian D. Joyee, chairman of the American 
Lecithin Company, have become members of the board 
of trustees, whndi consists of 11 representatives from 
the public and 33 from industry. 

Mr, Sloan stated that the Nutrition Foundation is 
:au]^portipg 70 hwAt studies in 38 institutions in 
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the United States and Canada. On the recommenda¬ 
tion of the Scientific Advisory Committee of the foun¬ 
dation, grants-in-aid amounting to $302,840 have been 
paid to these institutions since the organization of the 
foundation in 1942. 

Mr, Sloan states that: 

Research studies having an immediate bearing on the 
war emergency, in which the foundation is working in 
close cooperation witli governmental authorities, include 
the effects of cooking, dehydrating, freezing and storing 
on the nutritive quality of vegetables and meats; the 
influence of dietary factors in healing of bone fractures; 
the relation of vitamins to susceptibility to infection; the 
effects of military environment on nutrition; the value of 
nutrition in reducing the incidence of shock following 
injnry and exposure and treating individuals suffering 
from shock; nutrition and resistance .to fatigue; and the 
utilization of the proteins and minerals of the soybean. 

Other research studies of the foundation relating to 
public health include clinical nutritional deficiencies; 
types and degrees of malnutrition; dental caries; liver 
function; rheumatic fever; comparative studios of the 
nutrients in human and cow’s milk under specific dietary 
conditions; increasing the nutritive value of vegetable 
foods; and studies of protein, amino acids, minerals (cal¬ 
cium and iron) and vitamins. 

THE FIFTIETH ANNIVERSARY OF FIELD 
MUSEUM OF NATURAL HISTORY 

Fhbud Museum of Natural History, born with the 
issuance of its charter by the Secretary of State of 
Illinois on September 16, 1893, will soon celebrate its 
fiftieth anniversary. 

A special exhibit illustrating some of the main de¬ 
velopments in the museum’s first fifty years will be 
opened to tho public at 9 a.m. on Thursday, Septem¬ 
ber 16. A preview and reception for the 4,300 mem¬ 
bers of tho museum, the press and invited guests, rep¬ 
resenting civic, educational, scientific and other circles, 
will be held at 8: 30 on the evening of September 15. 
President Robert Maynard Hutchins, of the Univer¬ 
sity of Chicago, will be the principal guest speaker. 
He will be followed by Dr. Albert Eide Barr, director 
of the American Museum of Natural History, New 
York, and Dr. Franklin Bliss Snyder, president of 
Northwestern University. Dr. Osgood, *Mean of the 
staff/^ will introduce the speakers. Brief addresses 
will be made also by President Field, Marshall Field, 
Orr Goodson, acting director, and possibly by the 
director, Colonel Clifford C. Gregg, if his army x>ost 
with the Tank Destroyer Center at Camp Hood, 
Texas, is able to grant him leave to attend. 

Conenrront with the golden anniversary exhibit 
will be the opening of the museum’s first International 
Photographic Exhibit under the title “Ijenses on Na¬ 
ture.” This salon of pictures, selected from entries 
submitted by contributors in all parts of this country 
and many foreign countries, will continue through 
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November 15. The pictures will be chosen by a jury 
of selection composed of Dr. Fay-Ccx)per Cole, chair¬ 
man of the dcpurtnient of ajithroj)ology of the Uni¬ 
versity of Chicago; Valentino Sarra, ])rofessionttl 
phoUigrnpher of New York and Chicago; C. B. 
Brockhausen, past president of the Chicago Camera 
Club; J. P. Wtthiman, president of the Fort Dearborn 
Camera Club; Samuel Insull, Jr., museum trustee; 
and Dr. B. E. Dahlgrcn, chief curator of botany. 
Ribbons will bo awarded to photographs considered as 
possessing s})ecial merit. 

Beginning on September 16, and continuing as 
long as a limited supply la.sts, the first few thousand 
adult visitors coining to the museum for the fiftieth 
anniversary will receive copies of ‘‘Fifty Years of 
Progress,” a special illustrated 40-page issue of Field 
Museum News, the iriontlily periodical published for 


members of the museum. This issue is devoted en¬ 
tirely to a summary of the history of the museum to 
date and to a forecast of its futui'C. Contributors in¬ 
clude Stanley Field, president of the museum since 
1909; Orr Qoodson, acting director; Dr. Paul S. Mar¬ 
tin, chief curator of anthropology; Dr. B. E. Dahl- 
gren, chief curator of botany; Henry W. Nichols, 
chief curator of geology; Karl P. Schmidt, chief 
curator of zoology; John R. Millar, curator of the 
N. W. Harris Public School Extension; Miriam Wood, 
chief of the James Nelson and Anna Louise Raymond 
Foundation lecture staff; Mrs. Emily M. Wilcoxson, 
librarian; Henry F.-Ditzel, registrar; Dr. Wilfred 
H. Osgood, curator emeritus of zoology, and Dr. Wil¬ 
frid D. Ilambly, curator of African ethnology. The 
book was produced under the managing editorship of 
11. B, Harte, public relations counsel. 


SCIENTIFIC NOTES AND NEWS 


Dr. Walter B. Cannoiv, professor emeritus of 
physiology at the Harvard Medical School, president 
of the recently formed American-Soviet Medical So¬ 
ciety, organized to stimulate the exchange of medical 
information between the United States and the Soviet 
Union, was formally inducted at a reception given in 
his honor by the Soviet Embassy on August 12 as a 
member of the Academy of Sciences of the Union of 
Soviet Socialist Republics. 

The Chicago Section of the American Institute of 
Chemists on October 1 will give a testimonial dinner 
at the Morrison Hotel in Chicago, in honor of Dr, 
F. C. Koch, formerly chairman of the department 
of biochemistry of the University of Chicago, at 
present Iiead of the Biochemical Division of the Re¬ 
search Laboratories of Armour and Company. Ad¬ 
dresses will be made by Dr. Edward A. Doisy, of the 
School of Medicine of Si. Louis University; Victor 
Conquest, director of research of Armour and Com¬ 
pany; Dr. George K. K. Link, of the University of 
Chicago, and Dr. Koch. 

The twenty-fifth anniversary of the appointment 
of Dr. Gebhard Stegenian as professor of physical 
chemistry at the University of Pittsburgh was cele¬ 
brated at a dinner in the Hotel Schenley on September 
7, in connection with the convention in Pittsburgh of 
the American Chemical Society. 

Dr. Robert P. Fisohelis, of Trenton, N. J., head 
of the chemicals, drugs and health supplies branch of 
the War Production Board, and a former dean of the 
New Jersey College of Phannacy, has been awarded 
the Remington Honor Medal, c>onferred annually by 
the New York Branch of the American Pharmaceuti¬ 
cal Asaociation on “the man or woman who has done 


most for American pharuiacy during the preceding 
year or during a longer period of outstanding activity 
and fruitful achievement.” 

The Baly Modal of the Royal College of Physi¬ 
cians, London, has been awarded to Dr. F. C. Bartlett, 
professor of expcrijnental psychology at the Univer¬ 
sity of Cambridge, for his work in the science of 
physiology and in particular for his contributions to 
experimental psychology; the Gilbert Blanc Medal to 
Surgeon-Commander D. P. Gurd, and the Murchison 
scholarship to Dr. Bruce Cruickshank. 

Dr. Florence Rena Sabin, formerly of the Rocke¬ 
feller Institute for Medical Research, has been made 
an honorary national commander of the Women’s 
Field Army of the American Society for the Control 
of Cancer. 

Professor Trevor Kincaid is retiring os chairman 
of the department of zoology and physiology of the 
University of Washington, Seattle, having held the 
position since 1901. Dr. Arthur Svihla has been 
selected as his successor. 

Dr. David L. Soltau, formerly coordinator of the 
engineering, science and management war-training 
program at the University of Southern California, has 
been appointed professor of physics and head of 
department at the University of Redlands. He took 
up his work on June 15. 

Dr. John N. Cooper, of the department of physics 
of the University of Southern California, has been 
appointed assistant professor of physics at the Uni¬ 
versity of Oklahoma. 

Dr. P. L, Knudtzen has been appointed acting 
dean of the College of Dentistry of Baylor University 
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at Dallas, to succeed the late Frederick W. Hinds, 
who died on June 4. Despite the removal of the Col¬ 
lege of Medicine of Baylor University to Houston, it 
is expected that the College of Dentistry will continue 
to be conducted at Dallas. 

Dk. ScHmom Kusaki, who for the last six years 
has worked successively at the Massachusetts Insti¬ 
tute of Technology, the University of California and 
the Institute for Advanced Study at Princeton, has 
received a temporary appointment ns instructor in 
physics at Smith College. 

Dr. CharIjKS A. Doan, professor of medicine and 
director of medical research at the College of Medicine 
of the Ohio State University, has been elected presi¬ 
dent of the Ohio Public Health Association. 

Dr. Ivan 0. Howe, Allegany County welfare com¬ 
missioner, has been appointed director of the Bureau 
of Animal Industry of the New York State Depart¬ 
ment of Agriculture. He succeeds Dr. Ernest T. 
Faulder, who has retired. 

Dr. J. AijLen S(X)TT, associate director of the Divi¬ 
sion of Malaria and Hookworm Service of the Georgia 
Departntent of Public Health, has become senior 
statistician (jf the Division of Vital Statistics of the 
U. S. Bureau of the Census, Washington, D. C. 

Dtt. DoiKibAS Parry, clinical psychologist at Syra¬ 
cuse University, has been appointed clinical psycholo¬ 
gist in the Bureau of Child Guidance at the Southern 
Illinois Normal University at Carbondale. 

Db. John S. Karling, associate professor of botany 
at Columbia University, has leave of absence to enable 
him to undertake work with the Rubber Development 
Corporation at Miami, Fla. ^ 

Dr. Julius Berger, for the past three years re¬ 
search associate at Connecticut College on a Rocke¬ 
feller grant to Professor George S. Avery, Jr., has 
joined the biochemical staff of the Hoffmann-La Roche 
Chemical Company. 

De. Guy M. Everett, of the department of physiol¬ 
ogy of the Medical School of the University of Mary¬ 
land, has become associated with the department of 
pharmacology of Abbott Laboratories, North Chicago. 

Bakelite Corporation, a unit of Union Carbide 
and Carbon Corporation, has announced the appoint¬ 
ment of Dr. Raymond Charles Bacon to the research 
and development laboratories in Bloomfield, New 
Jersey. 

Thomas S. Nichols, eonsultant of the Chemical 
Division of the War Production Board, is in London 
on special assignment with the Horriman mission, 
handling problems connected with the Lend-Lease 
program. 


Lin DON J, Murphy, associate professor in the Engi¬ 
neering Extension Service at Iowa State College, has 
been given leave of absence to accept a commission as 
luajor with the U. S. Public Health Service. He will 
work with the sanitary engineers of the service. 

Dr. C. E. Ronneberg, chairman of the division of 
physical sciences of Herzl City College, Chicago, has 
been granted leave of absence for the duration of the 
war. He is .serving in the grade of major on the fac¬ 
ulty of the Chemical Warfare School, Edgewood 
Arsenal, Md. 

Professor Henri Laugieu, professor of general 
physiology at the Sorbonne, director of science at 
the University of Montreal, has been appointed by 
the French Committee of National Liberation chun- 
cellor of the Academy of Algiers, and has received 
jurisdiction over all French education in North Africa. 
From 1937 to 1940 Dr. Laugier was in (’barge of the 
Central National Scientific Institute of Research at 
the Ministry of the Naval Education in Paris. lie 
was also chief of cabinet to the Minister of Education, 

Dr. Cecil Henry Desch, from 1932 to 1939 super¬ 
intendent of nietallurgy of the British National Phys¬ 
ical Laboratory, previously from 1920 to 1931 pro¬ 
fessor of metallurgy at the University of Sheffield, has 
become director of the British firm of Richard Thomas 
and Company. He will advise the company on mat- 
Icrs of scientific research. 

Sir Henry Tizard, president of Magdalen College, 
Oxford, until recently chairman of the British Aero¬ 
nautical Research Committee, has resigned from the 
Air Council and the Aircraft Supply Council of the 
Ministry of Aircraft Production. He will leave En¬ 
gland on a special mission for two or three months. 

Dr. Liberty Hyde Bailey, of Cornell University; 
Dr. U. P. Hedrick, formerly director of the New York 
State Experiment Station at Geneva; Dr. M. B, 
Davis, Dominion horticulturist of Ottawa; W. S. 
Blair, of the Nova Scotia Experiment Station at 
Kcntville, and other leaders in the field of horticul¬ 
ture will take part in the twenty-fifth annual meeting 
of the New York State Fruit Testing Cooperative 
Association to be held at the Experiment Station at 
Geneva on September 16. The history of the associ¬ 
ation will be reviewed by Dr. Hedrick and L. F. 
Strickland, of Loekport, N. Y., two of its first direc¬ 
tors; W. C. Stone, of Springfield, Vt., first secretary- 
treasurer of the association, and Professor R. D. 
Anthony, of the Pennsylvania State College, formerly 
horticulturist at Geneva. Dr. Bailey, Dr. Davis and 
Mr. Blair will discuss the importance of new varieties 
to the fruit-growing industry, and the desirable and 
undesirable characteristics of recent introductions, 
many of which will be on display. Dr, W. S. White- 
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house, in charge of plant introduction for the U, 8. 
Department of Agriculture, and Dr. W. W. Aldrich, 
also of the Federal Department, will outline the gov¬ 
ernment's fruit-breeding program with particular 
reference to new introductions that offer possibilities 
in fruit-breeding work. 

It is reported in the Journal of the American Den¬ 
tal Association that C. Willard Camaliex, chairman 
of the War Serviiie Committee, has announced that 
the War Manpower Commission has approved of a 
new committee on dental education to act as adviser 
to the directing board of the Procurement and Assign¬ 
ment Service. The appointment of two additional 
members to represent dental examiners to the Com¬ 
mittee on Dentistry of the Procurement and Assign¬ 
ment Service for Physicians, Dentists and Veterinari¬ 
ans was also announced. The committee will concern 
itself with developments arising out of the Army and 
Navy Specialized Training Program, as well as with 
the training of students for civilian practice. Mem¬ 
bers of the committee are J. Ben Robinson, dean, 
Baltimore College of Dental Surgery, University of 
Maryland; Dr. Harlan H. Horner, executive secre¬ 
tary, Council of Dental Education of the American 
Dental Association; Carl 0. Flagstad, secretary, 
American Association of Dental Schools; Wendell D. 


ITiiti. 9d, m 

Poetle, dean, College of Dentistry, Ohio State Uni¬ 
versity; Bert L. Hooper, dean, College of Dentiatryr 
University of Nebraska. 

It is stated in Nature that tlte British Ministry of 
Food has, by arrangement with the Department of 
Scientific and Industrial Kesearoh and the flour mill¬ 
ing industry, taken over for the period of the war the 
extensive laboratories at St. Albans which were previ¬ 
ously occupied by the Research Association of British 
Flour Millers. The Ministry will have the advantage 
of the use of these laboratories and the existing staff 
for tlie consideration of all food research problems, 
but they will continue to be used in the main for 
specialized work connected with cereals and cereal 
products. The laboratories will, in future, be known 
as the Cereals Research Station of the Ministry of 
Pood. Dr. P. Moran, who was previously director of 
research to the Research Association of British Flour 
Millers, has been acting as deputy scientific adviser to 
the Ministry since June, 1940. In March last he was 
appointed, in addition, director of research in the 
Ministry of Food, In this latter capacity he will direct 
the work at St. Albans, From June 1, the date on 
which the transfer took place, the entire control and 
direction of the laboratories passed to the Ministry of 
Pood. 
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DISCUSSION 


SCIENTIFIC RESEARCH BY THE DEPART¬ 
MENT OF AGRICULTURE 

Under date of July 26 I called the attention of 
Dr. Karl T. Compton to the fact that the material 
in his Pilgrim Trust Lecture, “Organization of Ameri¬ 
can Scientists for the War,” appearing on page 73 of 
Science, for July 23, 1943, contained certain errors 
relative to work carried on by the Department of 
Agriculture. He very kindly replied, in a letter of 
July 31, 1943, in which he expressed regret that, 
despite his efforts to clear and attain full accuracy, 
misstatements were made. He also wrote: 

X wonder if you would feel like Bubmitting to the editor 
of Science a brief comment on the subject, in which you 
would call attention to such errorB of statement or impli¬ 
cation 08 may have concerned the Department of Agricul¬ 
ture in my lecture. I should welcome it if you should 
wish to do so, and it would certainly be worth while to get 
the record straight promptly. 

In the part of his lecture to which I made reference 
Dr. Compton stated that the scientific research oaiv 
ried on by the Department of Agriculture was quite 
largely spread through a great number of agricultural 
experiment stations distributed in the various states, 
with which it operated cooperatively. He also said: 
“hioat of the bureaus in Washington ore primarily 


of an administrative chara<^, but there are several 
which also conduct centralized research, as, for ex¬ 
ample, the Bureau of Chemistry and Boils and the 
Pood and Drug Administration.” 

The facts axe that the department’s initial work was 
in the field of scientific research, the introduction of 
valuable plant species, entomology, botany, chemistry, 
meteorology, and so on. Its first bureau, the Bureau 
of Animal Industry, was created by act of Congress 
of May 29,1884, and has carried on and still performs 
very distinguished research in the field of animal dis¬ 
eases, of the breeding, feeding and management of 
domestic animals and related subjects. 

On March 2,1887, on act was passed which author¬ 
ized the establishment, under the direction of the land- 
grant collies, of stations in each state to oonduot 
agricultural experimentation. The Office of Experi¬ 
ment Stations was established in the Department of 
Agriculture, in 1888, to act as a staff agency to ad¬ 
minister Federal grants involved in this and subse¬ 
quent supplementaiy legislation. litis work includes 
the evaluation and approval of research projects, 
posala for new projects, project revisions, annual re^ ^ 
search programs and budget allotnientB of the 9ta;U? ; 
experiment stations, as well ae the cpor«ULnatM^^^ 
Ihrir researdhes with pinSar or robiti^ 
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oartied cm by the department itself. This ia the 
department’s sole agency with the administrative func¬ 
tions mentioned. 

On December 13, 1941, a major reorganiaation of 
the Department of Agriculture was announced to 
streamline it for the war effort. An Executive Order 
dated February 23, 1942, validated this reorganiza¬ 
tion. At that time seven of the old-line scientific 
bureaus and agencies, concerned largely with research 
work, were combined to form the Agricultural Ke- 
search Administration. Included also were the four 
large Regional Research Laboratories, authorized in 
1938, and established at Peoria, Ill., Albany, Calif., 
Philadelphia, Pa., and New Orleans, La.; the nine 
Bankhead-Jones laboratories for research on special 
agricultural projects; and the Beltsville (Md.) Re¬ 
search Center. 

In February, 1943, due to an internal reorganiza¬ 
tion within the Agricultural Research Administration, 
some of the bureaus were re-named. Their names 
will provide a soiheient indication of the fields of 
research they cover for present purposes and are now 
as follows: Bureau of Animal Industry, Oi!lce of 
Experiment Stations, Bureau of Entomology and 
Plant Quarantine, Bureau of Human Nutrition and 
Home Economics, Bureau of Dairy Industry, Bureau 
of Plant Industry, Soils, and Agricultural Engineer¬ 
ing, and the Bureau of Agricultural and Industrial 
Chemistry. The work of the Regional Research Labo¬ 
ratories is now closely integrated with the last. 

As a result of Presidential reorganization plans an¬ 
nounced in 1939 and 1940, the Weather Bureau was 
transferred to the Department of Commerce, the Pood 
and Drug Administration to the Federal Security 
Agency, the Bureau of Public Roads to the Federal 
Works Agency, and the Bureau of Biological Survey 
to the Department of the Interior, where it became 
part of the Fish and Wildlife Service. 

In addition to the above-mentioned agencies in the 
Agricultural Research Administration, the department 
carries on considerable scientific research in the For¬ 
est Service and in the Soil Conservation Service. The 
former does research in twelve forest and range ex¬ 
periment stations, and in the well-known Forest Prod¬ 
ucts Laboratory at Madison, Wis. The latter conducts 
investigations into the character, cause and effect of 
soil erosion and water depletion, and develops meth¬ 
ods of soil and water conservation in cooperation with 
Btkte agriffultural experiment stations. Finally, the 
Bureau of Agricultural Economies is the central statis¬ 
tical and eocmomie research agency of the department, 
and has done outstanding work in the fields of social 
and economic science. 

T. SWAKN Habdiko^ 
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A TEA PREPARED FROM NEEDLES OF PINE 
TREES AGAINST SCURVY 

In the issue of Science for August 6,1943, Maurice 
DonneUy calls attention to the work of B. Shishkin 
conceming the use of needles of ordinary pine trees 
against scurvy. Francis Parkinan is quoted as having 
published the beneficial effect of a decoction of ever¬ 
green on scurvy. 

The beneficial effect of this substance was discussed 
in an article of Dr. Walter Tobler, now in Bern, 
Switzerland, who studied scurvy in the children’s clinic 
of the University of Vienna after the first World War. 
His paper is published in the Zeitschrift f uer Kinder- 
heilkunde (Vol. 18, pp. 63-l.'S8, 1918). He found the 
publication of Lind, ^‘Treatise about Scurvy,” (Riga 
and Leipzig, 1775, translated from the second edition 
(English) by Petzold). 

In the war between Sweden and Russia (most likely 
the march of Charles XII into the Ukraine in the 
winter of 1708/09) almost all soldiers of the Swedish 
army became incapacitated through scurvy. But the 
further progress of the disease was stopped, as accord¬ 
ing to the advice of Erhenius, the royal physician, a 
tea prepared from pine needles was used. Even the 
most severe cases were cured and soldiers up to that 
moment free from scurvy were protected. This remedy 
be<!ame therefore very famous and the pine tree was 
called afterwards Finns Antiscorbuticus. 

Lind quotes further proofs for the beneficial effect 
of pine needles and needles of other conifers. Later 
the cones and even the green bark of these trees wore 
used against scurvy and not only in form of tea but 
also in form of pine-beer. Lind states with enthu¬ 
siasm: ‘‘If one takes a few bugs filled with Pine 
branches on an ocean trip, one may prepare this ‘mar¬ 
vellous drink’ at any time. The drink may be pre¬ 
pared by letting the pine needles ferment in wine or 
beer,” 

One of the first antiscorbutic remedies in Europe 
was wine in which Vermouth was put in and boiled. 
But Lind states that experience teaches that “real” 
pino-needle beer better than anything else not only 
prevents scurvy but it i.s also a very effective curative 
remedy. 

Tobler points out that the richness of woods in pine 
trees in Europe gives the people the consolation that 
they poBsess an excellent remedy against scurvy. 
Wine and beer are not necessary. 

Tobler prepared the drink by pouring boiling water 
over the cruahed needles, letting the extracting pro¬ 
ceed until the tea obtained an exquisite aroma of pine 
needles. The taste of the tea is very pleasant so that 
even a sensitive palate will not refuse it. Tobler used 
the tea and was enthusiastic about it. 1 took it myself 
and fbund the drink very nice. 

CbBdaren went with knapsacks into the pine woods 
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in order to collect the pine needles, and each child 
received one cup of pine-needle tea daily. 

Bkla ScHrOK 

17 Kast 84th Btreet, 

New York, N. Y. 

VITAMIN C IN EVERGREEN-TREE 
NEEDLES^ 

The identity of the tree that cured Jacques Cartier's 
men of scurv>' when they wintered near Quebec in 
153r>-f) will always remain in doubt, as the Iroquois 
name ‘^annedda’' (ameda) denotes simply an ever- 
g:reen tree. Many of Champlain’s men died of scurvy 
when lie wintered near the same place 73 years later, 
in 1608-9. Chauiplnin had heard somethinij of 
Cartier’s miraculous “unnedda/’ but he sought it in 
vain, probably because he did not know it was a tree— 
he speaks of it as “rherhe appelee Aneda'’—and be- 
cause since Cartier's time the Iroquois population had 
moved away and the Al^onquins who had replaced 
them could not tell him the meaning of the word. 

Almost every editor of the Voyages of the early 
French explorers, beginning with Hakluyt in 1600, 
has proposed a different tree for annedda. The sug¬ 
gestions have been sassafras. Sassafras varifolium; 
white pine, Finns strobus; balsam fir, Abies balsamea; 
spruce, Pieea sp.; and hemlock, Tsuga canadensis. 
Sassafras is Hakluyt’s wild guess; the northern limit 


of the tree is far south of Quebec. Of the others, 
spruce and hemlock are the more likely candidates. 
There is evidence that the inner bark of white spruce, 
Picea canadensis, which is known to be very rich in 
ascorbutic acid, was used in Indian medicine. It was 
an ingredient in a ^‘spring tonic" compounded by 
white settlers in Ontario who hud been told of its vir¬ 
tues by the Indians.* Hemlock, however, seems to 
have been in far greater use among the natives than 
any of the other conifers. It served them as food, 
drink and medicine. To give a few references: F. W. 
Waugh (“Iroquois Foods and Food Preparation," 
Ottawa, 1916), “Take the leaves, steep, sweeten with 
maple sugar, and cat with corn bread or at rnenls." 
John Stewart (“An Account of Prince Edward Island 
in the Gulph of St, Lawrence," London, 1806), 
, . and the tips yield a medicine which has been 
found very powerful in scorbutic complaints." L. H. 
Morgan (“Houses and Home Life of the American 
Aboriginics," Washington, 1881), “A favorite bever¬ 
age was made from the tips of hemlock boughs boiled 
in water, and seasoned with maple sugar." And 
Thoreau relates that his Indian guide in the Maine 
woods gave him hemlock tea for breakfast. He adds 
the characteristic remark, “and we were not obliged to 
go as far as China for it." 

Chakles Macnamara 

Arnpuior, Ont., Can. 


SCIENTIFIC BOOKS 


PSYCHOLOGY FOR THE FIGHTING MAN 

Psychology for the Fighting Man, Prepared for the 
fighting man himself by a committee of the National 
Research Council with the collaboration of Sciemce 
Service as a contribution to the war effort. Wash¬ 
ington: The Infantry Journal. 1943. 

It is a truism that the popularization of science is 
not easy. Real scientific publications are never need¬ 
lessly complex except when written by pedants or by 
scientists whtise minds are not quite first-class. Of 
course the non-scientifically trained reader can not 
always follow good technical writing beease he is in 
respect to the science in question a layman and has 
not mastered its concepts. The duty of the true 
popularizer in science is to make the specific prob¬ 
lems dealt with as clear as possible to the non-profes¬ 
sional reader. It is an advantage also in popular 
writing to relate these problems in some way when 
possible to the ordinary experience of everyday life in 
which the non-technical reader is interested. The 
popularizer may then describe in simple and clear 
expository prose the solutions of the problems that 
have been raised. The intermediate description of 
I SOXKNOX, August 6, 1943. 


special methods, particularly those that are mathe¬ 
matical, and the technical evaluation of the evidence 
of the science must in many cases be omitted or only 
most briefly presented. 

The book before us is just such a true populariza¬ 
tion. It is a most successful one. The common ex¬ 
perience to which it is everywhere related is military 
life. How did this book come into being? The need 
for a presentation of real, modem, scientific psy¬ 
chology so that it could be understood by the average 
American enlisted man was early recognized- The 
way of achieving this end was discussed at a number 
of meetings of the Emergency Committee or “war 
cabinet” in psychology of the Division of Anthro¬ 
pology and Psychology of the National Research 
Council. Finally a committee was appointed to pre¬ 
pare the present book, The chairman of the com¬ 
mittee and editor-in-chief of the volume was Pro¬ 
fessor E. G. Boring, of Harvard University. 

Many psychologists contributed chapters or sections 
for the book. Much of this material as originally pre¬ 
sented was not “popular" in the sense described in the 

s Personal letter from Profenor K. B. Thompson, De¬ 
partment of Botany, University of Toronto. 
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flrat paragraph of this review. Therefore all the 
pages submitted were almost entirely rewritten by 
Professor Boring and Miss Marjorie van de Water 
of Science Service. Colonel E. L. Munson, Jr., a 
member of the committee, also read the complete 
manuscript, and Colonel Joseph I. Greene, editor of 
The Infantry Journal, made many suggestions con¬ 
cerning the military aspects of the book during the 
whole period of writing and rewriting. Amazingly 
enough, in spite of the complex relationship of scien¬ 
tists and committees associated with the book, Dr. 
Boring’s untiring energy was able to drive the whole 
enterprise through in relatively few months so that 
already more than a hundred thousand copies of the 
volume have been put on sale in bookstores, drug¬ 
stores and post exchanges throughout the country and 
in other countries where our troops are located. 

The table of contents of the book is as follows: 

I: Psychology and Combat 
II: Sight aa a Weapon 
III: Seeing in the Dark 
IV: Color and Camoullago 
V: Hearing as a Tool in Warfare 
VI: Smell—A Sentry 

VII: The Sense of Position and the Sense of Direction 
VIII; The Eight Soldier in the Eight Job 
IX; Training Makes ilie Soldier 
X: How the Army Tenches 
XI; Efficiency in the Army 
XIT: Heat, Cold, Oxygon and Stimulants 
XTII: Morale 

XIV: Food and Sex as Military Problems 
XV: The SoldierPersonal Adjustment 
XVI: Leadership 
XVII: Mobs and Panic 
XVIII: Differences Among Eaces and Peoples 
XIX: Humor 

XX; Psychological Warfare 

The chapter headings just enumerated give some im¬ 
pression of the wide areas of psycliology treated in 
the volume. 

The new book must be read by the professional sci¬ 
entist with the memory ever before him of the basic 
purpose of its pages. The statement that light ‘*be- 
comes visible when its strikes the retina of your eye” 
is useful in the frame of reference of this book, but 
obviously this is not a statement which would be ap¬ 
propriate in a treatise on physiological optics. Simi¬ 
lar sentences could be takeji from many pages of the 
book. 

The chapters which deal with topics in social psy¬ 
chology may be less convincing to the popular as well 
as to the scientific reader than are fhe chapters that 
deal with areas in which quantitative psychology is 
better established. 

A reviewer should not disclose himself as a book 


salesman, but in the case of the present volume and 
the present reviewer this rule is here and now vio¬ 
lated. “Psychology for the Fighting Man” is a re¬ 
markable bargain. For twenty-five cents a modern, 
clearly written exposition of scientific psychology as it 
is applied to the task of warfare and incidentally to 
many tasks of the working world is now offered in a 
neat well-printed pocket edition. The reason that this 
book can be sold for such a small sum is that the au¬ 
thors, the editors and the publishers have all under¬ 
taken the preparation of this work as a war service. 
The small royalties on the book are transferred to the 
National Research Council for research. The Infantry 
Journal Company, publishers of the volume, is a non¬ 
profit organization. 

Certainly every psychologist should read this vol¬ 
ume from cover to cover. Scientists in other fields 
will also profit by reading its clear pages. Recently 
on an overnight train trip I lent my copy of this book 
to a distinguished engineer. In the morning he 
greeted me with the statement: “I am going to send 
copies of this book tr> my two sons who are in the 
service and tell them to read every page. It will be 
of great value to them.” It is not too much to say that 
“Psychology for the Fighting Man” may actually save 
the life of some of its readers. It will almost cer¬ 
tainly raise the morale of all wiio read it. Tlie reason 
that it will have this direct result is that it will help 
every soldier who roads it to understand and use more 
effectively those most complicated “instrumentalities 
of warfare,” his own human reactions. 

Surely those whose self-sacrificing work has made 
this remarkable book possible deserve the full grati¬ 
tude of all their American scientific colleagues. 

Leonard Carmichael, 
Chairman, Division of Anthropology and 
Psychology, National Eesearch Council 

Turrs College 

FUNDAMENTALS OF IMMUNOLOGY 

Fundamentals of Immunology. By William C. Botd. 

xiv + 446 pp. 45 figs. Inter.science Publishers, Inc. 

1943. $5.50. 

The author writes this book with the sound belief 
that it is well for students to spend the too limited 
time available for the special subject immunology in 
acquiring the basic principles, “on the assumption that 
application of them will then not be difficult.” “This 
book is intended for the beginner” without assuming 
any previous knowledge of the subject on his part, but 
it is hoped that it will be useful, too, to the professed 
immnnologist. However, in the reviewer’s opinion, 
this is not the book for elementary students but rather 
for advanced students and research workers. 

The book is written as far ns possible from the point 
of view of the chemist, without requiring any very 



244 8CIMWCSI Vai. No. mi 


extensive knowledge of chemistry. The historical re- 
oapitalation of the development of discoveries and 
theories has been avoided. Instead, the author plunges 
straight into what is known and thought to-day. Se¬ 
lected references are given in support of statements 
and from them the reader can trace the question 
further if he so desires. All this is well done and the 
scheme is attractive. 

It is a worth-while and important book, coordinat¬ 
ing a multiplicity of complex evidence with a direct 
simplicity and it will undoubtedly be useful to the 
immunologist engaged in research and teaching. But 
it would be delightful could it be believed that the 
average medical student could read this book with 
understanding, especially Chapter VI on ^‘Antibody- 
Antigcn Ileactions.” 

This book can not supplant si^ch books os Bordet’s 
^‘Traite de rimniunit^” and Topley’s ^‘Outline of Im¬ 
munity” but it is a very important supplement to 
them. The subject-matter undertaken is too large to 
be uniformly covered by a book of this size and by the 
experience of a single author, so it is to be expected 
that readers with particular interests will find disap¬ 
pointments. The fields in which the author has con¬ 
tributed so importantly are most exhaustively and 
satisfactorily treated. Other sides of the subject are 
not always balanced and some are not sufficiently com¬ 
prehensive. 

Tor example, though active immunity claims more 
attention than passive immunity throughout the book, 
the influence and importance of the antigenic char¬ 
acter of antibody globulin in therapeutic applications 
of passive immunity is neglected. In fact, immunity 
processes and happenings in the living body are not 
developed. On the whole the possibilities, contribu¬ 
tions and failings of so-called antigenic analysis of the 
bacteria are not convincingly presented and this leaves 
a feeling of lack of sympathy. Of the 21 pages of 
Chapter IV (“Cell Antigens”) rather leas than half 
are devoted to bacteria, whereas almost the entire 22 
pages of Chapter V (“Blood Groups”) deal with 
human blood groups only. 

The strength of the book lies in the treatment of 
“Antibodies and Antibody Specificity” (Chapter H, 
66 pages), “Antigens” (Chapter III, 26 pages), 
“Antibody Antigen Reactions” (Chapter VI, 84 
pages) and “Human Blood Groups” (Chapter V, 22 
pages). These chapters should earn for the book a 
place in every bacteriological laboratory and every 
biological library. They can be consulted with advatt* 
tage for the information they contain, but, much more 
imj)ort«ntJy, for the clarity with which they pose 
problems yet to be solved to further advance this pro¬ 
gressive and very important subject. This is no mean 
virtue. 


An important feature of this book, the abandonment 
of a chronological account of discoveries, experiments, 
theories and foUores, deserves to be emphasized be¬ 
cause it allows of a clear statement of present knowl¬ 
edge. There is, of course, a fascinating interest to the 
well-informed specialist in the history of the develop¬ 
ment of his subject and it has the undoubted value of 
giving perspective. No one can properly appreciate 
the weight and significance of an item of information 
without knowing the difficulties, disappointments and 
the toil which accompanied its revelation and the 
prejudices which had to be overcome to effect its 
acceptance. Nevertheless, the dragging of a student 
through the warp and woof of a confused pattern of 
failures and misinterpretations hinders his acquisition 
and appreciation of the proved truth. Dr. Boyd has 
steered clear of this and in doing so has exposed prob¬ 
lems it is now important to solve. A book is not 
as valuable for the information it imparts us it is for 
the thought and investigation it provokes. 

E. G. D. Murkay 

INORGANIC QUALITATIVE ANALYSIS 

Inorganic Qualitative Analysis. By Harou) A, Pales 

and Frederic Kbnnt. Illustrated, ix + 237 pp. 

D, Appleton-Century Company, 1943. $2.65. 

This book is designed for a one-semester course in 
which selected exercises in qualitative analysis serve 
to illustrate an introductory discussion of physico¬ 
chemical principles, as applied to aqueous solutions. 
The first one hundred and fifty pages, together with 
some ten pages of supplementary exercises, arc de¬ 
voted to the theoretical discussions, which appear to 
be clear and thorough, and include many numerical 
problems. Another sixty pages present procedures 
for the detection of basic constituents; while analysis 
for acidic constituents is omitted, save that tests for 
four of the commonest acids are given on the last 
three pages. The procedures, according to standard 
methods, are arranged for semi-micro technique and 
should confront the student with few difficulties and 
require a minimum of laboratory time. All analyses 
asBumedly begin with solutions prepared for the stu¬ 
dent, and complications, such as might arise from 
presence of certain, anions or of involatile oxganio 
matter, are thus avoided. There is also no mention 
of the preliminary operations which would be neces¬ 
sary in the case of a substance originally BoUd. 

The book is well arranged and indexed, and is pro^ 
vided with lists of the necessary apparatus and re¬ 
agents. It seems well suited to serve as text for a 
smoothly running course having the strictly limited 
objective described in the first sentence above. 

D. P. Sjcrra 

pamcETOK UmvwfcsOT 
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THK INFLUENCE OF METHYL CHALCONE 
OF HESPERIDIN ON THE TOXICITY 
OF MAPHARSEN IN RABBITS' 

Thk rapid treatment of early syphilis has attracted 
vide interest because of the benefit to the patient and 
the community from the completion of treatment in 
a matter of days. The toxicity of the methods used 
so far has been too high, however, to warrant their 
routine adoption. 

The most serious toxic manifestation has been ar¬ 
senical encephalopathy which, from published reports, 
has occurred in about 1.3 per cent, of patients given 
treatment with mapharsen.**®'* The mortality has 
been about 0.3 per cent. The clinical findings range 
from headache and dizziness to convulsions and death. 
Elevation of the protein in the spinal fluid is regu¬ 
larly present. The pathological findings in man vary 
greatly. Hemorrhage may or may not be present, 
but by far the commonest finding is capillary damage. 
Goldstein and Stevenson*^ observed similar lesions in 
tlie brains of rabbits treated intensively with toxic 
dr)$es of mapharsen. These findings suggest that the 
chief pathological alteration in arsenical encephal¬ 
opathy is an increase in capillary permeability. 

Beginning in 1940, we performed experiments in 
rabbits with numerous agents in an effort to prevent 
cerebral reactions from mapharsen, but none of these 
were successful. In 1936 Szent-'Gyorgyi and his 
co-workers® suggested the existence of an anticapil- 
lary permeability factor which they called vitamin P, 
but the existence of this factor bus not been definitely 
established. Goldfarb^ employed an aqueous extract 
prepared from the whole lemon in the treatment of 
psoriasis, and suggested its use as a possible preven¬ 
tive of arsenical encephalopathy in patients receiv¬ 
ing intensive treatment with mapharsen. As the re¬ 
sult of this suggestion it was considered desirable to 
conduct preliminary experiments in rabbits with the 
lemon juice extract. 

Lemon juice extract was fed to 18 New Zealand 
white male rabbits, each weighing approximately 2 

' 8m>ported in part by funds from the following agen¬ 
cies: The New York State Health Department, the Louis 
liiTibgston Beaman Fund, the California Fruit Growers 
Exchange Besearoh Fund of New York University Col¬ 
lege of Medicine. 

a L. Ohargin, Arch. DermaiU and 42: 248, 1940. 

* E. W. Thomas and Gertrude Wexler, Am, Jour, 

31: 646. 1941. 

* E. MT. Thomas, Oerthide Wexler and B, Dattner, Am. 
Jour, 8yph,, Gon, and Fen, Dts., 26; 629, 1942. 

B D. Goldstein and L. D. Stevenson. To be pub- 
Ushed. 

«A. Bentaath, B. Kuasnyak and A. Bsent-Gydrgyi, 
138: 798, 1986. L. Armentano, A. Bentaath, T. 
Bares, 8. Bussnyak and A. Bzent-GyOrg^, Deutsche med, 
62 ; 1826, 1986. ^ 

. /A. E. Gdldfaib, ArtA. Btrmat and Spphi, 48; 686, 


kilograms, as follows: 10 cc of extract was adminis¬ 
tered by stomach tube once daily for two weeks prior 
to and during the administration of mapharsen. 
Mapharsen was injected intravenously twice daily for 
four days in doses of 8 milligrams per kilogram. Ten 
animals received mapharsen alone in an identical 
manner and served as controls. Survival rates in the 
two groups were: mapharsen and lemon juice, 28 per 
cent.’, mapharsen alone, 10 per cent. This difference 
was not statistically significant. 

Wawra and Webb® reported the isolation of a 
chalcone of hesperidin from lemon peel, which, in 
their preliminary experiraentB, appeared to decrease 
the fragility of capillaries and to prevent localized 
hemorrhages. Later a methyl chalcone was developed 
by the Research Department of the California Fruit 
Growers Exchange in order to prevent reversion of 
the chalcone to the closed ring of hesperidin. This 
product was made available to us, and three experi- 
n)ents were performed in which a total of 30 rabbits 
received methyl chalcone and mapharsen, while 30 
received mapharsen alone. Methyl chalcone was in¬ 
jected intravenously in doses of 10 or 30 milligrams 
per kilogram once daily for 7 days prior to the ad¬ 
ministration of mapharsen and for the 4 days of 
mapharsen administration. Mapharsen was injected 
intravenously twice daily for 4 days in doses of 8 
milligrams per kilogram. The results are shown in 
Table I. Survival rates, determined after three weeks 

TABLE I 


Mapharsen + methyl 
chalcone 


Mcpharaeii alone 


Metljyl 
Kxper. chalcone 
No. mg/kg 
per dose 


Number 

of 

anlmaU 


- Per 

-9 cent, 
r survival 


■8 t 
5 5 


Number 

of 

animals 


3 


Per 

cent. 

survival 


1 

10 

6 

1 

4 

80 

5 

3 

2 

40 

2 

30 

15 

1 

14 

03 

10 

4 

0 

flO 

3 

30 

JO 

1 

0 

90 

15 

6 

9 

60 

Total 


30 

3 

27 

90 

30 

13 

17 

57 


of observation following the last treatment, were as 
follows: mapharsen and methyl chalcone, 90 per cent., 
mapharsen alone, 57 i>er cent. The difference in sur¬ 
vival rate between the two groups is statistically sig¬ 
nificant, the relative deviate being 2.9. 

The influence of methyl chalcone of hesperidin upon 
tlie spirocheticidal effect of mapharsen was studied in 
vitH^, Exudate containing abundant Treponema pat- 
Udutn was obtained from patients with mucous mem¬ 
brane lesions of secondary syphilis. Dark field 
prep^tatinns were made by mixing equal volumes of 
the jiwndate and the solution to be tested by means 

« K, Warwa and J. L. Wobb, Bciiekok, 96: 302, 1942. 
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of calibrated red blood cell pipettes. The following 
preparations were set-up: 

(1) Saline + spirochote fluid. 

(2) Chalcone 1: 1,333 + spirochete fluid. 

(3) CTialcono 1: 1,333 H- mapharaon 1: 4,000 + spirochete 

fluid. 

(4) Mapharsen 1: 4000 + spirochete fluid. 

(6) Mapharsen 1: 4000 + glutathione 1: 400 + spirochete 
fluid. 

(6) Glutathione 1: 400 + chalcone 1: 1,333 + spirochete 

fluid. 

(7) Glutathione 1: 400 + spirochete fluid. 

All dilutions are final dilutions. All reagents were 
adjusted to pH 7 rt. 

The results of six experiments are shown in the 



Fio. 1. Effect of various agents and their combinationfi 
on the motility of Treponema pallidum in vitro* 

graph. The curves represent the average percentage 
of spirochetes retaining motility at the stated inter¬ 
vals. In the concentrations used, methyl chalcone did 
not inhibit the spirocheticidal action of mapharsen in 
vitro. Methyl chalcone appeared to exert independent 
spirocheticidal activity between 90 and 120 minutes 
after mixture with spirochetes. This effect could be 
abolished by glutathione. 

These preliminary observations indicate that the 
methyl chalcone of hesperidin may be capable of 
diminishing the toxic effects of mapharsen without 
inhibiting its spirocheticidal effect, and that it may 
possess independent spirocheticidal activity to a mild 
degree. Further studies are in progress to explore 
these possibilities. 

David H. Goddstbin 
Abraham Stolman 
Arthur B. Goldpabb 
Dbpaetmbnt op Peeventivk Mewoink, 

CoLucGE OP Medioink, New York 
Univeesitt, and Department op 
Deematoloot and Syphiloloqt, 

Third Medical Division, 

Bellevue Hospital 


THE ANTIBACTERIAL EFFECT OF ENZY¬ 
MATIC XANTHINE OXIDATION! 

Raistrich and his colleagues^ made the carious ob* 
servation that an oxidase may display antibacterial 
activity. They had observed a bactericidal activity 
with certain protein fractions from Penicillium noi<]h 
turn which definitely was not attributable to the etber- 
solnblc, low-molecular penicillin. Eventually this bac¬ 
tericidal effect was traced to glucose oxidase, a flavo- 
protein which catalyzes the reaction: 

glucose f Oa- > gluconic acid + 11*0* 

The generated hydrogen peroxide was thought to 
be mainly, if not exclusively, responsible for the bac¬ 
tericidal effect of the enzymatic system.^ The name, 
notatin, was suggested for this enzymatic bactericide. 
Simultaneously two similar reports appeared: bac¬ 
tericidal protein-fractions derived from Penicillium 
notatum were described by Kocholaty* under the name 
of penatin and by Doisy et ol.® under the name 
penicillin B. 

Glucose oxidase, although not in its present role, 
has been known for some tin^e. It is an enzyme found 
commonly in molds^ and most abundantly in Aspergil¬ 
lus niger. It was recognized as a flavin enzyme.^ 
Judging from the latest communications by Doisy 
et al.,® Kocholaty,® and by Birkinshaw and Raistrick,® 
there seems to be no reasonable doubt that the common 
mold glucose oxidase is the active principle in penatin 
and penicillin B as well os in notatin. 

The conclusion reached by Raistriok et al that their 
antibacterial activity was due essentially to the gener¬ 
ation of hydrogen peroxide invited the rather obvious 
deduction that other oxidases may be found which act 
similarly. To prove this, it was decided to carry out 
appropriate experiments with xanthine oxidase. This 
HjOg generating*® enzyme was chosen because it may 
be easily obtained relatively free from counteracting 
factors, such as catalase, peroxidase, etc. Further¬ 
more, the natural occurrence of this enzyme in milk 
suggested that with its appropriate substrate it may 

! Aided by a grant from the Commonwealth Fund, 

* C. E. Coulthard, W. F. Short, B. Michaelia, G. Sykes, 
G. E. H. Skrlmshire, A. F. B. Standfast, J. H. Birkinshaw 
and H. Baisirick, Nature^ 150: 634, 3942, 

8 J. H, Birkinshaw and H. Eaistrlck, Jowr, Biol* Chew., 
148* 459 1943 

* W. kocholaty, Jour. BacU, 44: 142, 460, 1042. 

6 E, C. Boberts, C. K. Cain, R. D. Muir, F, J. Roithel, 
W. Ij. Gaby, J. H. Van Bruggen, D. M. Homan, P. A. 
Katzman, Jj. R. Jones and E. A, Doisy, Jour* Biol. Chem., 
147: 47, 1943. 

fl D. Muller, Biochem* Zeits*, 199: 136, 1928. 

7 W. Franke and M. Deffner, Ann. Ckem., 641; 117, 
1939. 

8 J. T. Van Bruggen, F. J. Beith^ C. K. Cain, P. A, 
B^tzman, E. A. Doisy, R. D. Muir, E. C. Roberts, W, Ij. 
Gaby, D. M. Homan and L. B. Jones, Jour* Biol* Chem., 
148: 36^ 1943. 
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be employed ae a milk preservative. It was, however, 
already known tliat in whole mUk the hydrogen per¬ 
oxide formed through xanthine or hypoxanthine oxi¬ 
dation would disappear almost as rapidly as it was 
formed.Nevertheless, addition of hypoxanthine de¬ 
presses, to some extent, bacterial growth in milk. 

Ensyme preparation. It was desirable to use a 
preparation pure enough to allow hydrogen peroxide 
to oocurnulato sufficiently. Too highly purihod prepa¬ 
rations seemed undesirable because they tend to be¬ 
come unstable. A suitable degree of purity was ob¬ 
tained when we foll4)wed the isolation procedure of 
Corrun et al.^^ up to their third step. Activity was 
measured manometrically in the manner described by 
Ball.^'* The enzyme solution we used for the prepa¬ 
ration of our test solution was golden yellow in color j 
it contained 21 mg protein per ml and its was 120 
(28° C.). To estimate roughly the amount of pure 
enzyme therein, the light absorption at 450 mp, the 
tuaxiinum for riboflavin, was measured with the Beck¬ 
man Spectrophotometer. About one third of the ap¬ 
parent flavin absorption may be attributed to enzyme- 
flavin (c/, We found 8,3 y flavin per ml 

attributable to xanthine oxidase. Using Ball’s figure 
of 74,000^8 for the molecular weight per mole of 
flavin, it appears that in our preparation 1.7 out of 
21 mg of protein per ml, or 8 per cent, was xantliine 
oxidase. The enzyme concentrations given in the fol¬ 
lowing experiments refer to content of pure enzyme 
as estimated in the above manner. 

Tests with this preparation showed a satisfactory 
stability of the enzyme and of enzymatically formed 
hydrogen peroxide. When three nil of a thirty times 
diluted solution of tliis enzyme preparation acted upon 
5 micrornols of hypoxanthine, the substrate was oxi¬ 
dized to completion in one hour, at which time 70 to 
75 per cent, of the theoretically expected hydrogen 
peroxide was found in the solution. 


TABLE 1 

Growth op Staph rtococcus Aureus in Broth Culture 



Additions 

jutDifiinv oxiciaRO 

CoQcentratioD 

0 

33 mg per cent, 
hypoxanthine 

.0 

+ 

+ 

1:12,600 


... 

X: 116,000 

1; LOGO,000 

- 

- 

1; 3,000.000 

+ 

+ 


Inhibition of bacterial growth by xanthine oxidase. 
Small inocula of young cultures of a typical Staphylo¬ 
coccus aureus were used for the tests. Readings were 
taken after 18 hours incubation at 37® C. A sterili- 

uO, Sdmles, Ber,, 71; 447, 1988. 

H. p. Oorran, J. O, Bewan, A, H. Gordon and D. E. 
Green, Bioohem. Jour,, 98; 1694, 1939. 

B. G. Ball, Jour, Biol, Chem., 1S8; 61, 1939. 


zation of our en^me was found unnecessary, the ab¬ 
sence of bacteria being due probably to the effects of 
repeated freezing and thawing. This was fortunate 
because preliminary experiments showed an almost 
complete inactivation after filtering through a Seitz 
filter. The first experiments were done with broth as 
a culture medium. As shown in Table 1 no growth 
occurred with the enzyme concentrations down to 
1:10®. Growth inhibition was, however, independent 
of addition to the broth of hypoxanthine, because the 
meat broth already contained, as we found after¬ 
wards, appreciable amounts of a substance oxidizable 
with xanthine oxidase. From the agreement between 
oxygen consumption and uric acid formation this was 
considered to be mainly or exclusively hy])oxanthine. 

In a second series (Table 2) a peptone medium was 
used, which showed no chemical reaction with the 
enzyme. With this medium xanthine oxidase alone 


TABLE 2 

Growth op Staphylococcus Aureus in Peptone Culture 


Xanthine ozldoae . 


Additions 


concentration 

0 

hypoxanthine 

0 

growth 

+ 

growth 

+ 

Hzfh 

1; 04,000 

+ 

~ 

+ + 

1; 860,000 

+ 

— 

+ 

1:2,600,000 

+ 

+ 

“ 


w’as without inhibitory effect. Here inhibition was 
first about by incubation with enzyme to¬ 

gether with its substrate, hypoxanthine. Tests for 
hydrogen peroxide with luininoP* showed its presence 
in the inhibited samples and its absence in those where 
growth had occurred, 

Jn the present case the enzyme concentration needed 
to effect inhibition is about one thousand times higher 
than that reported for glucose oxidase. We believe 
this to be due to a greater stability of the mold 
enzyme. 

Experiments with milk. Relatively crude experi¬ 
ments were carried out. The effect of an addition of 
hypoxanthine to raw milk was evaluated after incu¬ 
bation at room temperature or in the refrigerator. 
Incubation at 37° resulted in too heavy growth even 
in the presnence of hypoxanthine. Raw milk was in¬ 
fected lightly with Staphylococcus aureus and kept 
for one day at 23^25° C. The count for Staphylococ¬ 
cus was then 600,000 per ml with hypoxanthine 
against 2,600,000 without. Other organisms were 
similarly inhibited with the exception mainly of cer¬ 
tain streptococci. In another experiment, without ad¬ 
dition of extraneous bacteria, after one day in the 
refrigerator a count of 68,000 per ml was obtained 
with hypoxanthine against 133,000 withont. 

In a sense these experiments only confirm the fore- 

1*0. Bchales, Ber., 7S: 367, 1939. 
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gone conclusion that hydrogen peroxide is inhibitory however, would outweigh any, probably rather limited 
to certain bacteria, mostly anaerobic and facultative usefulness. Fritz liiPuaKk 

anaerobic types devoid of catolase.^^ Many of Cora R Owen 

pathogenic cocci are of this type. There may, in Biochemical Beskarch Laboratory, 
certain surgical oases, be merits to the slow but steady xnd Surgical Research Laboratobies, 
generation of hydrogen peroxide as brought about by Harvard Medical School, Masbacbusetts 

an enzyme system. The difficulties of preparation, General Hospital, Boston 

SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE THREE-COLOR MIXER USING 
FILTERED COLORS 

The method of color mixing most commonly used 
in psychological laboratories is the rotating disc or 
color wheel. Though this method is excellent for 
many purposes, it has certain disadvantages inherent 
to the use of surface pigments: (1) mixtures are rela¬ 
tively low in saturation (particularly in the case of 
yellow produced by a mixture of red and green); (2) 
complementary mixtures are gray rather than white; 
(3) brightness can not be controlled independently 
of room illumination without sacrifice of saturation. 
These disadvantages can be avoided with mixtures 
produced with filtered colors. 

A device which the author recently built uses an 
extremely simple principle to provide mixtures of 
three filtered colors. The general design would seem 
to be of potential value for such uses as (1) measure¬ 
ment of hue (and saturation) discrimination thresh¬ 
olds in both human beings and animals, (2) detection 
and analysis of color blindness, (3) specification of 
pigments in terms of three-color components by 
matching with three color mixtures, (4) classroom 
demonstrations of color mixing. 

The optical system for accomplishing the trichro¬ 
matic mixture is shown in Fig. 1. Gelatin color filters 



lenses 

Opticed System of Color Mixer 
Pig. 1 


are mounted between glass, forming a square slide. 
One upper quadrant of the slide is red, the other 
quadrant is green, and the bottom half is blue. The 
filters used in the author’s apparatus are Wratt^n 

« J. W. MacLeod and J, Gordon, ^our. Pertfc. Boat, 
25:139,1922. 


gelatin filters of numbers 29 (red), 47 (green) and 
61 (blue). 

This color mixing slide is supported on a two-way 
sliding mount between two lenses. Light from one 
diffusing screen is focused by the lenses upon another 
diffusing screen. Both screens are of flashed opal 
glass. Between the two lenses the light rays are 
parallel, and whatever colors intercept the light beam 
at this point become uniformly mixed on the second 
diffusing screen. 

Two adjustments of the color-mixing slide are pro¬ 
vided by means of levers moving along graduated 
scales. One lever moves the slide horizontally, thus 
changing the red-green proportion in the mixture. 
The other lever moves the slide vertically, thus adjust¬ 
ing the blue component. More specifically, by the two 
directions of movement, the slide can be adjusted to 
transmit any one of the three colors singly, or com- 
binatiouB of the three colors in any proportions. On 
the stimulus screen one can, therefore, obtain any 
color around or within the color circle. Due to the 
lack of homogeneity of the filtered colors, however, 
the resulting mixtures do not quite equal speetral 
mixtures in saturation. On the other hand, the mix¬ 
tures far exceed in saturation those obtained on the 
color wheel. 

That the color-mixing principle described here is 
successful was adequately demonstrated by a single 
unit built by the author while at the University of 
Missouri. Color mixtures of good saturation, moder¬ 
ately high brightness and uniform distribution were 
obtained. 

Tlic apparatus is particularly recommended for the 
demonstration of color-mixing principles. If in¬ 
tended for this purpose, the apparatus should be built 
so that the stimulus screen can be removed easily and 
the separate colors being mixed thus exposed to view. 

Walter F. GiucTttm 

San Antonio Avution Cadet Center, 

San Antonio, Texas 
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ARISTOTLE, NEWTON, EINSTEIN’ 

By ProfeMor E. T. WHITTAKER, P.R.S. 

UNIVICRSITT OF BDINBURGH 


It falls to as this year tii commemorate the greatefil 
of men of science, Isaac Newton, on the occasion of 
the three-hundredth anniversary of his birth. The 
centuries have not dimmed his fame, and the passage 
of time is unlikely ever to displace him from the 
supreme position. His discoveries, however*~*and this 
is part of their glory—have not persisted unchanged, 
btrt in the hands of his successors have been continu¬ 
ally unfolding into fresh evolutions. During the 
eighteenth and nineteenth centuries there was an inv 
mense expansion of knowledge, springing directly 
from his work, and forming ultimately a vast super- 
straotnre based on the Newtonian concepts of space, 
mass, and force. Since 1900 the progress of science 
has continued, but the development of physics has 


pf the ntesidsnt of the Boyal Society of 
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changed in character; it has become subversive and 
radical, questioning the traditional ABsumptions and 
uprooting the old foundations. In 1915 the Newton¬ 
ian doctrine of gravitation was superseded by that of 
Einstein; the divergence between the results of the 
two theories, so far as concerns the calculation of the 
movements of the planets, is extremely slight, and in¬ 
deed, in almost all cases, too small to be detected by 
observation; but on the question of the essential na¬ 
ture of gravitation, the two conceptions differ com¬ 
pletely and are associated with opposite philosophies 
of the external world. The other great discovery of 
the present century is the quantum theory, which in 
its perfected form of quantum-mechanics appeared in 
1926: this also is completely irreconcilable with the 
poatulates of Newtonian science, 

Wfl have therefore come now to the end of an age— 
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the age of elaBsical physics—which we may count as 
having extended from the publication of Newton’s 
‘Trincipia” in 1087 to the acceptance of general rela¬ 
tivity and quantut(i-inechani<*s by our own conteiupo- 
raries—about 250 years. The replaceluent of the New¬ 
tonian fundamental assumptions by a wholly different 
set of concepts, which is now taking place, represents 
a change in the philosophical view of the world which 
future generations will regard probably as one of the 
major turning-points in the history of IhougJit, and 
perhaps as the most significant event of our time. 

This arteruoon J propose to set the revolution of 
the twentieth century, by which the doctrines of class¬ 
ical physics have been overthrown, side by side with 
the revolution of the seventeenth century, by which 
they were originally established. Jt will appear that 
in some respects tlie second movement is reversing the 
direction of the first, and is bringing back ideas which 
were accepted in the great days of tlie Scholastic phi¬ 
losophy, btit which, having been discarded at the 
Renuissunco, have for the last three hundred years 
been unknown outside a small circle of scholars. 

1 have therefore taken for these remarks the title 
“Aristotle, Newton, Kimstein.’’ “Aristotle” stands for 
the interpretation of the world which was developed, 
on the foundation of the Aristotelian physics and 
metaphysics, by the Scholastic philo.sophers of the 
thirteenth century; “Newton” symbolizes classical 
physics, whi(di displaced Scholasticism and is now in 
its turn outmoded; and “Einstein” represonts the new 
conceptions whieh have arisen in connection with 
quantum-mechanics and general relativity and on 
which the phy.sics of the future must be based. 

Let us, thtm, first inquire what was gained and lost 
when the medieval philosopliy was superseded in the 
seventeenth century by the doctrines of Descartes and 
Newton. To answer this question it is necessary to 
examine how the supersession came about. From the 
fourteenth century onwards, Scholasticism was deca¬ 
dent, and by the end of the sixteenth it had become 
thoroughly debased. The love of nature that had been 
80 vital in Aristotle had almost perished; the prac¬ 
tice of observation and experiment, on which he and 
St. Thomas had so strongly insisted, was neglected 
save by a few solitary workers; and the degenerate 
Schoolmen occupied themselves with futile subtleties 
that bore no relation to life and reality; they argued 
about hojnogcneities and heterogeneities, categore- 
matics and syncategorematics, aimpliciters and secun¬ 
dum quids; they resolved questions by the way of 
“formaiiter,” “materiaJiter,” “fundamentaliter” and 
“cminenter”; and showed the causes of things in sym¬ 
pathy, antipathy and the uifiaence of the heavens. 
No wonder that the virile scholars of the Renaissance 
broke away from it all. In Italy, under the patronage 


of the Medici, there was a revival of Platonism; and 
at Paris, in 1536, a crowded audience acclaimed the 
thesis of Peter Ramus, “Whatever is in Aristotle is 
false.” 

If philosophy and science were to be restored to 
life and health, the first necessity was, as Ramus saw, 
to re-establish contact with the external world. The 
chief pioneer in the movement buck to nature, the 
great exemplar of the accurate quantitative observa¬ 
tion of phenomena, was a friend of Ramus’s, the 
Danish astronomer, Tycho Brahe, who lived from 1546 
to 1601, and was thus about twenty years senior to 
Bacon and Galileo, and a century earlier than New¬ 
ton. Ilis observations, though niado before the in¬ 
vention of the telescope and the micrometer, wore 
astonishingly accurate; and some of his deductions 
from them were soon seen to be incompatible with the 
Aristotelian system of the world; thus, his memoir 
on a new star which appeared in the constellation 
Cassiopeia in 1572, by showing that this body was 
situated among the fixed stars, destroyed the belief 
in the eternal incorruptibility of the heavenly bodies; 
and his proof that the comet of 1577 moved around 
the sun in planetary space shattered the iiOsmology 
which located comets in the earth’s atmosplierc. 

The work of Tycho firmly established the principle 
that natural philosophy must be based on quantitative 
data acquired from observation. But something more 
was needed in order to consummate the foundation 
of modern science, and this further element was con¬ 
tributed by his pupil Kepler. Kepler derived his 
conception from the revived Platonism which was then 
in favor; but actually it is traceable beyond Plato to 
his predecessors the Pythagoreans, and it may have 
been due to Pythagoras himself. 

The original Pythagorean discovery related to the 
lengths of the strings of a lyre: it was found that 
if a string is stopped at half its length, it gives a 
note one octave higher; if at two thirds its length, it 
gives a note higher by the musical interval called a 
fifth, and so on. Thus simple numerical ratios were 
shown to exist between the lengths of strings which 
produce sounds harmonious to each other, and so a 
connection was set up between mathematics and es¬ 
thetics. This was generalized into the principle that 
numerical laws, analogous to the numerical laws of 
harmony in music, were the proper means of inter¬ 
preting the fundamental unity of the cosmos; that 
there must be a mathematical harmony of the external 
world underlying all phenomena; that this was the 
reality which philosophers sought, and that the task 
of men of science was to find it. 

Moreover, it was asserted that the dispositions of 
nature were of the simplest character that could be 
imagined in any particular case. This consideration, 
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which has in fact played a part of the first importance 
in the history of physics—in our own day it guided 
Einstein to the law of gravitation in curved apace— 
was applied by Kepler in order to simijlify tlie elab¬ 
orate picture of the world which he had inherited from 
his predecessors. It is to be remembered that Coper¬ 
nicus, although he took Ihe all-important stef) of x>lac- 
ing the sun in the center of the universe, still retained 
the intricate machinery of epicycles which had been 
devised by Hipparchus to represent the motions of the 
planets, and which, by the successive adjunction (jf 
fresh curves to represent new discoveries, had by now 
become intolerably complicated: so much so that a 
royal patron of science, to whom it was described, 
remarked that ^'if the Deity had coiiHulted him at the 
creation, he would have given Him good advice.” 

It 8e(?iMed to Kepler that the truth must be much 
simpler than any one had yet renliised; and that by 
use f)f the right kind of mathematics it should be pos¬ 
sible to exhibit or suggest in some way a physical con¬ 
nection between the planets and the sun as the centi'i’ 
of their motions. Eventually he succeeded in showing 
that the planes of the orbits of all the planets pass 
through th? sun; that all tlie (mbits are ellipses, having 
the sun as u focus; and that a line joining a planet 
to tlic sun sweeps out etpial areas in equal times. 

By the labors of Tycho and Kepler the modern pro¬ 
cedure of seience was instituted, and the true structure 
of the universe was revealed. At this point it may be 
observed that, while the Scholastic cosmology^ was 
thereby completely disprov(‘d and overthrown, there 
was nothing in the new methods and disscoveries that 
was inherently irreconcilable with tlie Scholuatic meta¬ 
physics: the whole of Tycho^a and Kepler’s work 
might conceivably have been absorbed into the phi¬ 
losophy of the Schoolmen by a peaceful and conserva¬ 
tive revolution. If this had happened, we in the 
twentieth century should have been spared the neces¬ 
sity of readjusting our position by a movement i>ack 
towards Aristotelianigra; but it was not to be. What 
did happen was a violent upheaval which swept away 
onUdogical doctrines equally with cosmological, de¬ 
stroying the old order entirely; an upheaval out of 
which the system of classical physics was formed, and 
which has dominated the relations of science, philoso¬ 
phy and religion with each other down to the present 
time, 

The central figure of the movement on its meta¬ 
physical side was Descartes. As a young man he had 
become familiar with the degenerate Scholasticism of 
the day; but it liad left him dissatisfied. Its conclu¬ 
sions were baaed principally on the affirmations of the 
great doctors; but the authority of the doctors was 

* The word * ^cosmology'' is here used in the sense that 
hi costmary in modem scientific writing, not the wider 
BODse in which it is used in Scholastic philosophy. 


insecure, and the only branch of knowledge that 
seemed to be satisfactorily established was mathe¬ 
matics, whose procedure was to set out from self-evi¬ 
dent postulates and to deduce from them results of 
practical vahie and incontrovertible truth. Descartes 
conceived the idea of searching for principles as cer¬ 
tain as the axioms of mathematics, and on them as 
foundation to rebuild plnlosophy. 

In pursuance of this design, lie proposed far-reach¬ 
ing changes in the philosophy of nature. The first 
step—evidently suggested by the success of Kepler's 
work on the planetary orbits—was to des<n'ibe the hap- 
[jcnings of the external world in matliematicnl lan¬ 
guage. Now of all things presented to our observa¬ 
tion, the spatial dimensions of bodies are the most 
obviously quantitative; he therefore seized on this 
feature, and based his system of the world on the 
affirmation that the cdiarar*!eristic of matter is t^xten- 
sion. Another experience which is mensurable is the 
jiassago of time; and hence the movement of bodies, 
which may be specified by the distance passed over in 
intervals of time, also admits of quantitative treat¬ 
ment. In terms of these two concepts matter and 
movenumt, Descartes proposed to explain the phys¬ 
ical universe: quality was to be made intelligible as 
varying quantity. 

In this scheme, extension constitutes matter, and 
matter constitutes space, which is therefore a plenum 
—there is no void. The sensations of sound, light, 
heat, taste and qualities generally are to be regarded 
as belonging to our consciousness, and purely subjec¬ 
tive; in nature itself there is nothing but extension 
and the locomotion of its parts; the external world 
is a purely mechanical assemblage. 

In the Cartesian transformation of philosophy the 
very meanings of the keywords were altered. Thus 
motion, which to the Scholastics had meant change 
(rf any kind, was now restricted to mean change of 
position; mutter, which in the older doctrine was cor¬ 
relative to form, now meant simply corporeal being. 
Espefdally noteworthy is the new importance acquired 
by space and time. The Schoolmen had no word for 
*‘space” as we understand it; for spatium had rather 
the sense that '‘space” has in the Authorized Version 
of the Bible, e,g., "All with one voice about the space 
of two hours cried out, 'Great is Diana of the Ephe¬ 
sians'”^; while locus meant the space occupied by a 
particular body. "Where” and "when,” which to the 
Scholastics had been merely two among the ten pre¬ 
dicaments of being, now came to dominate completely 
the description of nature, 

That description was even more strictly mechanical 
than the Newtonian description which later super¬ 
seded it, as may be seen, for instance, in their re- 

^ Acts xix, 34. 
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spective oonceptiona of gravitation. Gravity had been 
classified by the Schoolmen ns an “occult quality”— 
that is to say, a force or tendency produced by no 
visible agency. Descartes denied the existence of 
occult qualities, and maintained, like the Greek atom- 
ists, that impact was the only inode in which one body 
could affect another; consequently he was compelled 
to furnish a new explanation of the fall of bodies 
towards the earth. This he did by postulating that 
surrounding the earth there is a vortex of subtle mat¬ 
ter, or ether, which, by its pressure, provides the effect 
of gravity. Newton, on the other hand, formulated 
the inverse-square law without providing any mecha¬ 
nism to account for it; and in the preface to the second 
edition of the “Principia” there is a frank reversioia 
to the Scholastic view of gravity as an occult quality. 

Thus in the picture of the world arrived at by 
Descartes, all the phenomena of astronomy and phys¬ 
ics, so far as they were known at the time, were repre¬ 
sented by aggregations or motions or pressures in the 
plenum of space. Nothing resisted his mechanical ex¬ 
planations, except the thought of man; this could not 
be brought into any relation with extension, and was 
evidently not amenable to mathcmnticaJ analysis. It 
must, therefiire, he concluded, have a principle other 
than matter; and thus he arrived at a dualistio phi¬ 
losophy, and divided reality into the two great classes 
of extended and thinking substances, res extenaa and 
rea cogitana, the objective and the subjective, the 
corporeal and the spiritual world. As matter is char¬ 
acterized by extension, so the mind is characterized 
by thought: the two are completely independent, and 
no explanation of any relation between them is forth¬ 
coming. 

The conjplete disjunction of the psyolncal from the 
physical, which was characteristic of Cartesianism, 
has profoundly affected the subsequent history of sci¬ 
ence, and indeed of almost every department of hu¬ 
man thought. In the first generation after Descartes 
there was on uneasy recognition of the possibility that 
—since any view of the cosmos must have a theolog¬ 
ical bearing—the new natural philosophy might prove 
harmful to religion; and in fact a keen controversy 
broke out on this very question. The dispute was 
centered round the doctrines of space and time, which 
hi this period underwent a profound change. 

The principal agent of the change was Pierre Gas¬ 
sendi (1692-1656), who, opposing Descartes* repre¬ 
sentation of space as a plenum, revived the doctrines 
of the ancient atornists regarding the void. This im^ 
plied making a distinction between matter and extent 
sion, and asserting that while space has extension; 
matter has solidity as well, and occupies only a part 
of space. Gassendi's ideas were adopted by Newton, 
nnd thns was evolved the portrayal of space and time 


became finally in classical pb^il^^ 

Its fundamental postulate is that all the phenomena 
of the external world can be described in tenns of the 
location and motion in space of entities, each of which 
has some degree of persistence and continuous iden¬ 
tity in time. Thus whatever happens, happens in 
space—space, the stage on which the drama of physies 
is to be played, is the dominating conception of the 
whole system. This had not been at all the point of 
view of Scholasticism, and, as we shall see later, the 
recent progress of physical discovery has shown that 
it is radically unsound. 

By Newton, space is regarded as having a positive, 
objective existence, which is not attached in any way 
to subjective necessities of the human mind. “Abso¬ 
lute space,” he says, “in its own nature, without regard 
to anything external, remains always similar and im¬ 
movable”^ and “all things are placed in space as re¬ 
gards order of situation.”® It is a real entity, sub¬ 
sisting prior to, and independently of, the bodies 
which it contains; and all events in nature cun be 
represented by movements within it. Every point of 
space persists throughout an infinite succession of 
instants of time, and the notion of simultaneity is 
valid, with all the implications which it carries in 
classical physics, In the Gassendi-Newton scheme it 
is not considered necessary to account for the exist¬ 
ence of entities which are permanent over appreciable 
durations of time, such as (in the earlier period) par¬ 
ticles of matter: these are postulated, and the aim of 
science is to explain the changing phenomena of the 
universe in terms of their motions. Persistence of 
bodies in time and their displacement in space are the 
concepts to which everything in the external world is 
to be reduced. 

The attempt to fit this doctrine into the framework 
of philosophy and theology was confronted by the 
difiQculty that besets all systems based on the Cartesian 
bifurcation between mind and matter, namely, that 
no provision is made for the interaction of spiritual 
with corporeal being. A possible solution seemed to 
be indicated by an idea put forward in 1647 by the 
Cambridge Platonist Henry More, that in some part 
of the human brain there is a smsorium or organ of 
internal sensation where the understanding resides, to 
which the images of external thii^ are conveyed by 
the organs of sense, and where they have a "tactual 
conjunction” with the soul, which thus perceives them. 
Newton now boldly suggested that space might be the 
Sensorium of God, ‘*J)oes it not appear from phe¬ 
nomena” he said,® "ttiat there is a Being incorporeal, 

4 'f&patium absolutum, naturk auk sine relatione ad 
ettemam quodvls, semper msnet idntilare et immohlha/ ^ 
dsftoh od. Defin* 
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MViiig, inUilligent, omnipresent^ who in infinite space, 
as it were in his sansi>r 7 , sees the tbing^s themselves in¬ 
timately, and thoroughly perceives them, and com pre¬ 
heads them wholly by their immediate presence to 
himself 

The idea that God had to be fitted into a scheme of 
which matter, space and time were the primary con¬ 
cepts was attacked by LeibniUs, who rejected alto¬ 
gether the doctrine of an absolute space and time 
having reality outside our minds, and maintained that 
space is only a conceptual entity, an order according 
to which situations are disposed, and time is only an 
order of succession. His argument against Newton 
may be put in a modern form somewhat as follows; 
During the operation of “summer time^^ the clock is 
an hour ahead of Greenwich time. This fact is, how¬ 
ever, not made evident by any of the ordinary hap¬ 
penings of life, since all clocks, departures of rail¬ 
way trains, office hours, mealtimes and so forth, bear 
to each otlier the same relations as before: in order 
to detect the change we have to observe something 
which does not obey the Act of Parliament establish¬ 
ing BUtnmer time, such as the moment of sunset. Now 
suppose that some way could be found of compelling 
the heavenly bodies to adapt themselves to summer 
time on the same day as our clocks: then, after this, 
it would be impossible by any observations whatever 
to tell wliich kind of time we were keeping: the only 
evidence would be that furnished by memory—the 
recollection of the day which had only 23 hours, when 
the clocks were put forward. Let us now imagine that 
day to recede into the past, back to the creation of the 
world. Would there then be any differenee between 
the two systems f Or to put the same question in an¬ 
other form, is there any meaning in the statement that 
God might have created everything an hour sooner? 
Newton would say, Yes. Leibnitx would say, No. I 
leave the fellows of the society to form their own 
judgment on the matter. 

. Another count in Leibnitz's indictment of Newton- 
ianiam related to the concept of force, the i;»« motria: 
of the “Prinoipui," which in the case of gravity was 
^presented as acting at a distance. “Some men,” 
wrote Leibnitz, ‘1>egin to revive, under the specious 
name of ^forces,' the occult qualities of Scholasticism; 
but they bring us back again into the Kingdom of 
Parkhess/'^ Now “force” in its statical sense, as, for 
instance, when we speak of “the force exerted by the 
weight of one pound/* was a familiar idea to the 
SehOolmen i thmr physics included what they called 
»cientia d0 ponderibus, which dealt with stw* matters 
as the law of equiHbridin of the lever and the appar- 
weight of a body resting on an inclined plane. 

Owlcctien of Papm which passed betwe^ Mr. 
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But the kinetic relations of force were unknown in 
the Middle Ages, and were first formulated in the 
“Principia,” in the Second Law of Motion, which 
equates force to the product of mass and acceleration. 

Newton showed how the known connection between 
forces and accelerations made it possible to write 
down equations, by which the motion could be deter¬ 
mined. But before long it was found that, ut any rate 
when the system studied was only a single particle, the 
motion could be calculated without bringing in forces 
or aocelerations, by making use of what w'ould now be 
colled the principle of conservation of energy. When 
a pendulum is drawn to one side, so that the bob is 
higher than when it is hanging vertically, it has energy 
in the potential form (in this case due to gravitation); 
when the pendulum is released, it begins to swing, the 
potential energy being changed into energy of motion. 
This Way of regarding dynamics shows n certain affin¬ 
ity with the Scholastic philosophy; for the physics 
which the Schoolmen appropriated from Aristotle was 
dominated by the idea that there are two ways of Be- 
ing, potency® and act ** and that all change is a transi¬ 
tion between a state which is potential and a state 
which is actual. 

For a problem in classical mechanics there is of 
course no contradiction between the solution which is 
obtained by using the concept of potential energy and 
the solution by the original Newtonian method which 
uses the conc^ept of force: the two arc mathematically 
equivalent. But in the present century it has been 
found that the mutual influence between elementary 
particles is governed not by the laws of classical me- 
chanies but by those of quantum mechanics, in which 
the concept of force is abolished and the interaction 
is represented by a term corresponding to the potential 
energy of classical mechanics, but of a hi ore abstract 
character; it k called an operator, and, like potential 
enf?rgy, may be attached to the Aristotelian concept of 
potency. 

To return to classical physics, a further change in 
its outlook was brought about by the discovery of what 
are culled mini mum-principles. A simple example is 
afforded by the hanging chain. Suppose that a chain 
is suspended between two points of support: what will 
be the curve in which it will dispose itself? We all 
know the general appearance of tlie curve; it is some- 
thixiig like an arc of a circle joining the two points 
of suspension. Actually it is not part of a circie, but 
a curve known as a catenary: this was discovered 
towards the end of the seventeenth century by the 
Newtoman method of considering the forces which act 
between consecutive links of the chain. The problem 
may, however, be solved in a quite different way, with- 

B poteniia, 
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out introducing the idea of force, by assuming that 
the chain arranges itself in such a way as to make its 
center of gravity have the lowest possible position. 
This assumption, that the height of the center of grav¬ 
ity is a minimum, is a typical minimum-principle. At 
least one minimum^principle was known to the ancient 
Greeks, najiudy, that when a ray of light issuing from 
a source is reflected at a mirror and afterwards re¬ 
ceived by an observer, then the path followed by the 
incident and reflected rays is shorter tJian any other 
pa til from the sour<.*e to the observer which meets the 
mirror. 

By a succession of discoveries it was shown that all 
the happenings of nature can be predicted by means 
of minimum-principles: the climax was reached in 
1915, when Hilbert showed that all physical events 
(gi’Hvitational, electrical, et<^) in the universe are 
determined by a ‘‘world-function’^ wliich is such that 
its integral taken over the whole of space-time is a 
minimum. Such a stalenient as this has a decidedly 
Aristotelian character; for, in studying change, Aris¬ 
totle always fixed his attention on the end to bo ful- 
fllled: his science was essentially teleological. Again 
we see how classical pliysics, following its own natural 
development, tended to deviate from the pattern de¬ 
vised by Newton and to return lo the Aristotelian- 
Scholastie mould. 

A change in orientation such us this, hiiwever, did 
not affect the fundamental assumptions of Newtonian 
science. We have now to consider developments of a 
far more subversive nature. 

The first serious trouble arose in connection with the 
doctrine of space. The space of Gassendi and Newton 
was, so far as geometry was concerned, the space of 


Euclid: it was infinite, homogeneous and completely 
featureless, one point being just like another; so far 
as physics was concerned, it was like the vacuum of 
the ancient atomists, mere emptiness into which things 
could bo ])ut. From the philosophical point of view 
this concept was open to the objection that Aristotle 
had urged against the doctrine of the atomists, namely, 
that if space w’ere devoid of local properties, the ten¬ 
dency of a body to move spontaneously in a particu¬ 
lar direction the existence of a gravitational field, 
as we should say) would be unintelligible. As a mat¬ 
ter of fact, the successors of Newton felt this diffi¬ 
culty ; and, having started with a space which was in 
itself simply nonentity, having no property except a 
capacity for being occupied, they proceeded to fill it 
several times over with ethers designed to provide 
electric, magmdic and gravitational forces, and to ac¬ 
count for the propagation of light; and ns it was im¬ 
possible to draw any effective di.Mtiiiction between 
those ethers and space, Newtonian space became even¬ 
tually a plenum of the most elaborate kind, possess¬ 
ing such qualiti(»s ns density and rigidity everywhere. 
Its points were capable of individual identification, 
and could be regarded as fixed; and having thus ac¬ 
quired u more definite and concrete substantiality than 
Newflon himself had ever contemplated, its absolute 
cliaracter became an essential and inseparable axiom 
of classical physics. But the discovery in 1905 of the 
principle of relativity led to inferences incompatible 
w'ith the existence of any kind of quasi-material ether: 
and thus the Gassendi-Newton doctrine became in¬ 
volved in hopeless contradiction. 

(To bo concluded) 
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ALES HRDLICKA 
March 29, 186^September 5, 1943 

Ahicfi JIhdtuCka was born of worthy middle-class 
parents at Humpolcc, Bohemia. In 1882 the family 
moved to Now York. There, in 1892, he got a degree 
at the Eidectic Medical Cidlcgc of the City of New 
York and in 1894 from the New York Homeopathic 
Medical (College. Soon after he joined the staff of the 
State Homeopathic Hospital for the Insane at Mid¬ 
dletown, N. Y., and also became affiliated with tbo 
Pathological Institute of the N. Y. State Hospitals. 
His early years with the mentally and physically 
abnormal convinced him of the need for knowing the 
normal, and this became the guiding i>rinciple of his 
entire scientific life. 

Dt. Hrdli6ka was truly a prodigious worker, both 
in the laboratory and in the field. In 1898 he took his 


first field trip, with Lumholtz to Mexico, where he 
studied the Tarahumares, the Huichols and the Tepe- 
buanes. Tliese trips were continued in 1899-4902, to 
the southwestern United States and northern Mexico, 
under the auspices of the Hyde expeditions of the 
American Museum. He had an unusual ability to 
'•get along” with natives, and these field trips were 
very fruitful. They were the first of many that took 
him all over the world: to Egypt and the Near East 
in 1909, to Siberia and Mongolia in 1912, to Peru in 
1913, to the Far East in 1920, to Africa, Asia and 
Oceania in 1925, to Alaska and the Aleutians in 1926- 
38, to Russia and Siberia in 1939, besides numerous 
trips to Europe and expeditions within the United 
States. 

In 1903 Dr. Hrdli^a became assistant curator and 
in 1910 curator of the Division of Physical Anthro- 
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polog^ of the U< S. Natiooa] Museum, a position 
which he held until his retirement in 1941. In this 
capacity he published countless articles and many 
books. Amon^ the latter are: “Skeletal Eemains Sug< 
gesting or Attributed to Early Man in North America'* 
(1907, 1918); “Physiological and Medical Observa¬ 
tions among the Indians of Southwestern United 
States and Northern Mexico" (1908); “Early Man in 
South America” (1912); “The Most Ancient Skeletal 
llemains of Man” (1914, 1930); “Anthropometry” 
(1020); “The Old Americans” (1925); “Anthropo¬ 
logical Survey of Alaska” (1930); “Children Who 
Run on All Fours” (1931); “Practical Anthropom¬ 
etry” (1939); “Alaska Diary” (1943); “Catalogues 
of Human Crania in the U. S. National Museum” 
(1924, 1925, 1927, 1928, 1931, 1942). 

In 1896 Dr. Hrdlicka married Marie Dieudonnec, of 
New York City. Her death in 1918 was greatly 
mourned. In her honor there was established the 
“AleS and Marie Hrdlii^ka Foundation” in Czecho¬ 
slovakia, which subsidized, in part at least, a chair of 
anthropology at the Charles University in Prague and 
the Czech journal Anthropologic, in publication since 
1923. 

Dr. Hrdlii^ka's greatest contributions were in found¬ 
ing the American Journal of Physical Anthropology, 
of which he was editor from 1918-1942, and in estab¬ 
lishing in 1929 the American Association of Physical 
Anthropologists, of which he was president from 1929 
to 1932. To the journal he gave unstintedly of time, 
energy and devotion; in its formative years he was 
its financial “angel.” To the association he gave years 
of wisdom and a rare, sympathetic insight into human 
nature. He was jealous of the reputation of the “sci¬ 
ence of anthropometry,” feeling that “it will be prac¬ 
ticed as long as man is interested in the study of his 
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kind.” In protecting this reputation he at times 
leaned over backward to guard against what to him 
seemed impractical innovations or extravagant or 
unwarranted clain\s and deductions. 

Many honors came to Dr. Hrdlicka: the chairman¬ 
ship of the Anthropological Society of Washington 
(1907), Section H of the A.A.A.8. (1918), of the 
American Anthropological Association (1925-1926) 
and of the Washington Academy of Sciences (1929). 
He had an honorary Sc.D. from Prague (1922) and 
Brno (1926). Ho was a member of the National 
Academy of Sciences and of the American Philo¬ 
sophical Society. 

In the Epilogue to “Alaska Diary” Dr, Ilrdli^a 
speaks of the volume as the views of “a medical man, 
an anthropological explorer, and a human human . . . 
a story of sustained, systematic assiduous search for 
evidence tliat might aid in clearing the aboriginal his¬ 
tory of (Alaska).” This says what we all feel toward 
his memory: he was a great scientist, but first he was 
a warm-hearted, unselfish, lovable human being. 

Wilton Marion Kroqman 

UNrvB&eiTY or Chicago 

RECENT DEATHS 

Dr. FEEomicK Pahi^ Kkppbl, dean of Columbia 
College from 1910 to 1918 and from 1923 to 1941 
president of the Carnegie Corporation, died on Sep¬ 
tember 8. Since his retirement he had served with 
the State Department in Washington as a member 
of the Board of Appeals on Alien Cases. 

Nature reports the death of T. J. Jehu, emeritus 
regius professor of geology of the University of Edin¬ 
burgh, and at the age of fifty-eight years of Sir Stop- 
ford Brunton, Bt., the Canadian mining geologist. 


SCIEtfCS 


SCIENTIFIC EVENTS 


GIFTS AND GRANTS TO THE UNIVERSITY 
OF ILLINOIS 

Twenty-nine gifts and grants to the University 
of Illinois amounting to more than $127,000 were 
reported at the last meeting of the Board of Trustees. 
They are for research, for scholarships and for spe¬ 
cial items such as books. 

The largest of the grants wae $75,000 from the 
Upjohn Company, Kalamazoo, Mioh., for a three-year 
study of the synthesis of penicillin which will be con- 
duoted by the department of chemistry, and in addi¬ 
tion the company has provided $1,200 for a post- 
doctorate research assistantahip in chemistry. 

The earn of $1^200 was received from the Nutrition 
Foundation, Inc., New York, in support of research 
into the amino-aoid requirements of man and of $2,400 


to support research on calcium utilization by man. 
Granta were made by the William S. Merrell Com¬ 
pany of $7,500 for fellowship stipends to support 
research in chemistry; by the John and Mary R. 
Markle Foundation, New York, $7,000 in support of 
research on high blood pressure; by the Allied Chem- 
iegl and Dye Corporation, two fellowships in organic 
chemistry of $750 each; by Sharpe and Dohme, Phila¬ 
delphia, $1,500 for study of certain animal diseases; 
by Cerophyl Laboratories, Kansas City, $1,200 for 
research in botany; by the Monsanto Chemical Com¬ 
pany, St. Louis, $4,500 for a research fellowship on 
insecticides; by the Eastman Kodak Company, $1,000 
for a fellowship in chemistry. 

A gift of $500 was made by the W. K. Kellogg 
Foundation, Battle Creek, Mich., to the College of 
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Dentistry for student aid; The Farm Fonndatioti, 
ChicagOi gave $425 toward work of the Land Tenure 
Committee of the North Contra! States; the Illinois 
Congress of Parents and Teachers gave $400 for 
annual scholarships^ and Mrs. Kittie B. Pierce gave 
$300 for the Phyllis Pierce Ruettinger scholarrfiip 
fund. 

FIELD MUSEUM OF NATURAL HISTORY 

Field Museum of Natural History will be fifty 
years old on September 16. The following is an 
official summary of events of importance in the his- 
tory of the museum. 

A charter was obtained on September 16, 1893, 
under the title, Columbian Museum of Chicago. The 
name was changed in 1894 to Field Columbian 
Museum, and it was again changed in 1905 to the 
present form, Field Museum of Natural History. 

Much of the sum originally subscribed in cash— 
$1,443,408—necessarily had to be expended during the 
early years to purchase collections, exhibition cases 
and equipment, and to defray organizing and admin- 
istrative expense. 

Under the will of Marshall Field, whose death oc¬ 
curred on January 16, 1906, $8,000,000 was be¬ 
queathed to the museum with the stipulation that 
$4,000,000 was to be added to tlie endowment fund 
and $4,000,000 was to be used for the construction 
of a new building. This bequest of Mr. Field^s 
brought the total amount of his gifts to $9,430,000. 

For three years prior to the completion of the 
present building, the efforts of the entire staff were 
devoted to packing the collections and preparing them 
for transfer from the original building in Jackson 
Park. Actual moving started on April 26, 1920. A 
railroad spur was built through Jackson Park to the 
old building, and another was built to the new builds 
ing, and ail the collections, exhibition cases and equip¬ 
ment wore moved by the use of freight cars and 
trucks. By May 2, 1921, the new museum building 
was opened. 

Since the founding of the museum, 440 expeditions 
have gone out to all parts of the world, and this num¬ 
ber does not include many hundreds of small trips 
classified as local field work. 

The collections shown in exhibition eases are but a 
small part of the total. In research, the study col¬ 
lections of museums are of the greatest importance. 
They are used by scientific men from all over the 
world and are the basis of much of our present-day 
knowledge. Those at Field Museum rank hig^ both 
in extent and in usefulness. 

During the fifty years under review, the museum 


popular style. 

Field Museum Library contains approximately 
130,000 books and pamphlets on anthropology, botany, 
geology, zoology and related subjects, and offers the 
largest reference collection in its special fields in 
Chicago. 

It is interesting to note that during the museum’s 
occupancy of the old building in Jackson Park, from 
June 2, 1894, to February 23, 1920, a period of 
approximately twenty-six years, the attendance was 
5,839,579, whereas the attendance in the present build¬ 
ing from May 2,1921, to June 16,1943, approximately 
twenty-two years, has been 27,576,728. 

The museum has realized the importance of ex¬ 
hibiting all types of material in a way that would 
attract and educate the layman visitor. It was among 
the first to install animal habitat groups in natural 
settings. 

THE THIRD NATION-WIDE SCIENCE 
TALENT SEARCH 

The third annual Science Talent Search, for prom¬ 
ising scientific ability among high-school graduating 
seniors, will be conducted during the fall and winter 
months of the school year. 

Open alike to boys and girls, the search will enlist 
the aid of high-school principals and teachers who 
will administer testa and supply other uecesaary data. 
Westinghouse Science Scholarships amounting to the 
sum of $11,000 will be awarded to at least ten, and 
possibly forty, of the successful contestants. In addi¬ 
tion, all forty will attend a five-day Science Talent 
Institute on an all-expense trip to Washington next 
February. 

In the second Tdent Search, completed last spring, 
some fifteen thousand seniors requested examinations, 
three thousand, four hundred completed the require¬ 
ments and two hundred and sixty were awarded hon¬ 
orable mention. Of the forty taken to Washington, 
eleven were girls and twenty-nine boys, 

Watson Davis, director of Science Service, said 
that students in public, private and parochial sehools 
desiring to enter the Science Talent Search this fall 
will take a special aptitude examination under super- 
vifdoQ of school officials in their home oornmunities 
between December 3 and 27. The forty who pass the 
examination, and qualify on the basis of personal and 
scholarship records and essays, will be named 4de- 
gates to the institute. 

Final examinations during sesaians of the Institute 
will determine the award of two four-year Westing- 
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jSleetrie and Maoufaetuting Cotapany provides the 
scholarship awards as a contribation to the advance¬ 
ment of science in America. Additional Westing- 
house scholarships amounting to $3^000 will be 
awarded at the discretion of the judges. If any 
scholarship recipient should be drafted or enter other 
government war service, bis scholarship will be held 
for bis use later. 

NEW AND RARE INSTRUMENTS 

Uagknt requests for instruments difficult or im¬ 
possible to obtain through customary channels con¬ 
tinue to reach the Committee on Location of New and 
Rare Instruments. Many of these con be dUed and 
vital research projects greatly helped. Particularly 
needed ore sensitive electrical instruments (milli- and 
micro-volt and ammeters) and usable optical instru¬ 
ments or parts. 

Requests in the hands of the committee that remain 
unfilled are: 

Pressure autoclaves 
Metallurgical microscopes 
Polariser and Analyzer for microscopes 
Abbe refractometers (10 requests) 

Btrobotacs 

L. A N. Portable Thermocouplos 
Ceneo Impulse Counters 

Instruments available through the oommittee in¬ 
clude : 

Various balances 
B. & H. Colorimeters 
L. & H. H ion meter 
Microtomes 
pH apparatus 
Polarimeters 
Potentiomoters 
Pyrometers 

Hilgmr-^Bpekker Bpectrophotomet^ 

Viscosimeters 

Instruments are requested for both loan and out¬ 
right purehase. Those who have instruments that they 
can spare should send a list of them, to D. H. KilleRer, 
oltaftmuA, 60 East 42d St., New York 17, N. Y, 

availaelb teachers op collegiate 

MATHEMATICS 

Thb Committee on Available Teachers of Collegiate 
Mathematics, established by the War Policy Commit¬ 
tee of the Am^can Mathematioal Society and the 
Hsthematical Associetion of America, has been in 
since the beginning of April, 1043. During 
this time it has received and answ^ed numerous in- 
^^ee from College and univerrsities necking teachers 
bJ( midhematics, aa well as teasers who were 


It iA anticipated that the demand for teachers wiU 
inorease eonsiderably during the next two or three 
months. On the other hand, the number of available 
well-qualified candidates who have registered with the 
committee for such appointments has been reduced 
to such an extent that the remaining supply has be¬ 
come quite inadequate to meet the expected demand. 

For this reason, the committee requests departments 
of matbematies to inform them at the earliest possible 
date (a) of their needs during the next half year, 
giving as full details as they can concerning the quali¬ 
fications expected, the salary offered and other perti¬ 
nent facts relating to their vacancies; (b) of members 
who are free to fill temporary positions in other insti¬ 
tutions. 

The committee would also appreciate hearing from 
individual teachers. 

Committee on Available Teachersj 
W. D, Cairns 
Arnold Dresden 
J. R. Kune 

110 Bennett Hall, 

TJniveesity of Pennsylvania 

THE WOODS HOLE MARINE BIOLOGICAL 
LABORATORY 

Ridseaboh and teaching at the Marine Biological 
loiboratory at Woods Hole, Mass., has continued as 
usual during the summer although, owing to war¬ 
time conditions, on a reduced scale, according to an 
article by Dr. Charles Packard, director, in a forth¬ 
coming issue of The Collecting Net, Approximately 
half the normal number of investigators and students 
attended the sessions this season. 

The United States Navy continues to occupy the 
mess hall of the laboratory, the old lecture hall and 
the botany building as well as the apartment house 
and one of the older residential buildings. The labo¬ 
ratory has taken over an inn several blocks from the 
main building which it operates effectively. 

Friday evening lectures were given as usual this 
season. The speakers were Drs. W. R. Taylor, D. P- 
Costello, P. 8. Galtsoff, R. T. Kempton, L. V. Heil- 
brunn, Kurt G. Stern, B. M. Duggar and A. H. Wood¬ 
cock. The regular weekly seminars were discontinued. 
For the first time for over fifty years the course in 
botany was omitted because of insufficient registration. 

The financial condition of the laboratory is satis¬ 
factory, and funds are available to meet current ex¬ 
penses. However, this is being done partly with 
money previously used in paying for subscriptions to 
fof«^ journals. 

tile meeting of the corporation in August Pro¬ 
fessors W. E. Garrey and B. M. Duggar were made 
txu^teea and in their places Dr. P. S. Galtsoff, 

senior bidlogist in the U. 8. Fish and Wildlife Ser- 





vice, and Dr. E. W. Sinnott, profeasor of botany at 
Barnard College, Columbia University, were elected 
to complete their four-year terms. Dr. Otto Glaser, 
professor of biology at Amherst College, was reelected 
clerk of the corporation. Memorials were read for 
Gary Nathan Calkins and Hermon Carey Bumpus, 
who died during the year, both of whom hud been 
members of the corporation for nearly fifty years. 
An expression of appreciation for Dr. Lillie's long 
and valuable services was read. Dr. Lillie retired 
from the presidency of the corporation in 1942 after 
more than forty years of service as administrator of 
laboratory affairs. 

At the meeting of the trustees seven new members 
were elected to the corporation. It was the sense of 


the meeting that the attendance at the laboratory after 
the war would not only equal that of 1940 (when 386 
investigators and their assistants represented 148 in* 
stitutions) but that it would greatly exceed it. In 
anticipation of this expansion a committee on addi¬ 
tional funds, consisting of Drs. D. E. S. Brown, 
chairmanf F. R. Lillie, E. G. Conklin, E. N. Harvey, 
G. H. A. Clowes (with Laurence Biggs, Dr. C. Pack¬ 
ard and D. M. Brodie as ex-officio members), has 
formulated plans for setting up teaching fellowships 
and scholarships for biologists who would work in 
Woods Hole throughout the year; for securing funds 
for a new building to replace the old main building 
and the other wooden laboratories, and for additional 
endowment. 


SCIENTIFIC NOTES AND NEWS 


The Julius Friedenwald Medal of the American 
Gastroenterological Association has been awarded to 
Dr. Thomas R. Brown, associate professor of medicine 
emeritus of the School of Medicine of the Johns Hop¬ 
kins University. The July issue of Qaatroenterology 
was dedicated to Dr. Brown ^^in recognition of his 
many accomplishments as a clinician and a teacher 
and to mark his contributions in the field of gastro¬ 
enterology.” 

It is reported in The Times^ London, that the joint 
advisory committee of the Wellcome Foundation and 
the Veterinary Educational Trust has awarded the 
first Wellcome Junior Fellowship for Veterinary Re¬ 
search to John Lochiel McGirr. 

Dr. Fremont A. Chandler, associate professor of 
orthopedic surgery at the Medical School of North¬ 
western University, has become professor of ortho¬ 
pedic surgery and head of the department at the Col¬ 
lege of Medicine of the University of Illinois, Chicago. 

Dr. Richard J, Winzler, research fellow of the 
National Cancer Institute, has been appointed assis¬ 
tant professor of biochemistry at the Medical School 
of the University of Southeni California, Los Angeles. 

Dr. Saul Gerald Cohen, of the Converse Memorial 
Laboratory of Harvard University, has been appointed 
a national research fellow to work under Dr. William 
G. Young, chairman of the department of chemistry 
of the University of California at Los Angeles. 

Dr. Elizabeth Bindlobs Johnson has been ap¬ 
pointed to an assistant professorship in botany at 
Connecticut College, and Dr. Betty P. Thomson to 
an instructorship. The former returns to Connecticut 
after two years at Wellesley College; the latter has 
held a similar teaching position at the University of 
Vennont. 


H. C. SiiETRONE, director of the State Archeological 
and Historical Society of Columbus, Ohio, was elected 
at the recent annual meetuig president of the Ohio 
Academy of Science. 

Officers of the newly organized Society for Re¬ 
search in Psychosomatic Problems are Dr. Winfred 
Overholser, Washington, D. C., president-elect; Dr. 
Tracy J, Putnam, New York, president, and Dr, Edwin 
6. Zabriskie, Now York, secret ary-treasurer. Dr. 
Adolf Meyer, professor of psychiatry emeritus, of the 
School of Medicine of the Johns Hopkins University, 
was elected honorary president. 

Dr. Robert P. Fibciiehb, secretary and chief chem¬ 
ist of the Board of Pharmacy of the State of New 
Jersey, has been reappointed for a term of four years 
a member for pharmacy of the New Jersey State 
Board of Health. 

At the recent annual meeting of the British Geneti- 
cal Society the following offloers wore elected: Presi¬ 
dent, Dr. C. D. Darlington; Vice-presidents, Dr. R. 
N, Salaman, Professor T. J. Jenkin, Professor R, A. 
Fisher; Treasurer, Miss E. R. Saunders; Secretaries, 
E. B. Ford, University Museum, Oxford; W. J. C. 
Lawrence, John Innes Horticultural Institution. 

Dr. Cableton R. Ball, principal agriculturist and 
executive secretary of the correlating committee of the 
U. S. Department of Agriculture, the Tennessee Valley 
Authority and the Volley-States Land-Grant Colleges, 
retired on June 30. Appointed a collaborator, he has 
an office with the Extension Service of the department. 
Uncompleted projects now under way include “Fed¬ 
eral, State and lA)eaI Administrative Relations in 
Nat^Ri Resources,” a monograph of the willoWB, a 
volume on agricultural history in America and one on 
how to write technical manuscripts. 
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Ob. Habrt S. Gandsrs, dean of the Bohool of Edu> 
cation of Syracuse University, has been appointed act¬ 
ing dean of the Gfraduate School. He succeeds Dr. 
William L. Bray, who retired on September 1. 

Bradley Dewet, president of the Dewey and Almy 
Chemical Company, deputy rubber director to William 
M. Jeffers, who resigned on September 4, has been 
appointed to succeed Mr. Jeffers, with the title of 
acting rubber director. 

Db, M. R. Benedict, professor of agricultural eco¬ 
nomics at the University of California at Berkeley and 
agricultural economist of the Giannini Foundation, is 
now in Washington, D. C., where he wOl act as con¬ 
sultant on food for the OfiBce of Lend-Lease Adminis¬ 
tration. Professor Benedict will return to the College 
of Agriculture on February 29, the beginning of the 
spring terra. 

Robert R. West, president of the Esmond Mills, 
has been appointed chairman of the committee on 
economic research of the Textile Research Institute. 
The principal function of the committee is to recom¬ 
mend to the institute important projects in economic 
research and to supervise their production. 

Dr. Florence Clyde Chandler, technical research 
assistant to Dr. A. B. Stout, has resigned from the 
soientiffc staff of the New York Botanical Garden in 
order to participate in a project of breeding cinchona 
for high 5delds of the alkaloids which include quinine. 

The Committee of the British Privy Council for 
Agricultural Research has appointed Lord De La 
Warr to be chairman of the Agricultural Research 
Council in succession to the late Sir Thomas Mid¬ 
dleton. The committee has also appointed Professor 
I. de Burgh Daly, F.R.S., to be a member of the 
Agricultural Research Council in the place of Sir 
Joseph Barcroft, F.R.S., whose term of office as a 
member has expired. 

Db. George B. Cresset, chairman of the depart¬ 
ment of geography and geology of the University of 
Syracuse, has leave of absence to accept an appoint¬ 
ment as representative of the United States Depart¬ 
ment of State in China. The appointment is in con¬ 
nection with Cultural Relations in China of the de¬ 
partment. Dr. Cresaey will work at the Chinese 
universities. 

Early in July, Dr. Frank H. H. Roberts, Jr., of the 
Smithsonian Institution, spent five days in the Abi¬ 
lene, Texas, region with Dr. Cyrus N. Ray examining 
a stratified river bank burial situated twenty-one feet 
below the soil surface and eight other deeply buried 
widely separated stream bank middep sites located on 
three different water courses of the region. Among 
those visited were the McLean and Gibson sites and 
thti sites in the Matthews and Putnam ranches. 


Mrs. Grace Needham Oliver, assistant in mineral 
economy in the Illinois State Gteologioal Survey and 
editor for several years past of the Transactions of the 
Illinois State Academy of Science, has moved to Wash¬ 
ington, where her husband, Dr. Revilo P. Oliver, is 
engaged in war service. Miss Dorothy E. Rose, tech¬ 
nical editor for the Illinois State Geological Survey, 
will serve in Mrs. Oliver^s place as editor for the Illi¬ 
nois Academy. 

The fourth conference on Science, Philosophy and 
Religion in their Relation to the Democratic Way of 
Life opened at Columbia University on September 10. 
All the papers presented dealt with some aspect of the 
problem of abolishing war. The chairmen of the vari¬ 
ous sessions were Dr. Charles W. Hen del, professor 
of moral philosophy, and Dr. Mark A. May, director 
of the Institute of Iluinan Relations, Yale Univer¬ 
sity; Dr. Harlow Shapley, director of the Harvard 
Observatory; Dr. Harry A, Over.street, professor 
emeritus of philosophy, College of the City of Now 
York; Dr. Lyman Bryson, professor of education, 
Teachers College, Columbia University; the Reverend 
Hunter Guthrie, Georgetown University; Dr. Robert 
M. Maclvcr, professor of sociology, Columbia Uni¬ 
versity, and the Reverend Gerald P. Phelan, the Pon¬ 
tifical Institute of Mediaeval Studies, Toronto, 
Canada. 

At the twenty-fifth annual National Metal Congress 
in Chicago during the week of October 18 presenta¬ 
tion will be made of two newly established medals. 
These are the Gold Medal and the Medal for the Ad¬ 
vancement of Research of tlie American Society for 
Metals, which will be awarded during the annual din¬ 
ner at the Palmer House on October 21. The Gold 
Medal will be awarded to one recognized for outstand¬ 
ing metallurgical knowledge who lias shown great ver¬ 
satility in the application of science to the metal in¬ 
dustry, He will have exhibited exceptional ability in 
the diagnosis and solution of diversified metallurgical 
problems relating to different fields of metallurgy of 
one metal or individual fields applied to several met¬ 
als, This award will comprise a gold medal, certificate 
and citation, and will be given only as often as a can¬ 
didate of exceptional merit can be recognized. The 
recipient of the Research Medal will be an executive 
in an industrial organization tlie principal activity of 
which is the production or the fabrication of metals. 
He Will be one who, over a period of years, has con¬ 
sistently sponsored metallurgical research or develop¬ 
ment and by his foresight and his influence in making 
available financial support has helped substantially to 
advance the arts and sciences relating to metals. This 
award will consist of a medal, plaque and citation. 

The fourth meeting of the Anglo-American Carib¬ 
bean Commission, under the United States co-chair- 
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man, Charles W. Taussig, opened on August 17 at i^l^hratie its fiftieth anniyersary from Septetdber X5 
Charlotte Amalie, St. Thomas, Virgin Islands. Ac- to Oetober 6. According to the Journal of the Amer* 
cording to The Times, I^ondon, the British represcnta- ican Medical Association, the program includes an 
tivee included the British co-ohairman, Sir Frank address at the medical si^ool, on September 15, by 
Stookdale, and A. J. Wakefield, inspector-general of Major General Janies C. Magee on ‘^Military Medi- 
agriculture in the West Indies, who has been nomi- cine with Special Reference to Tropical Diseases’^; 
Bated a British member for the meeting. There was a lecture before the William Harvey Society on Sep- 
established a Caribbean Research Council which will tember 16 at the Beth Israel Hospital by Dr. Timothy 
serve in an advisory capacity for scientific, social and Leary, professor emeritus of pathology at the sdiool, 
economic research for the benefit of the people of the on ^'Excess Cholesterol as a Pathogetiie Agent/’ and 
area. The main subject of the agenda was agricul- is talk on September 29 by Colonel Raymond W. Bliss, 
tural research. The commission therefore invited rep- On September 22 a feature of the celebration will be 
resontativcs from the agricultural experimental sta- the presentation and unveiling of portraits of Dr. 
tions of the United States, Great Britain and the Neth- Leary and Dr. Cadis Phipps, professor of medicine^ 
erlands in the Caribbean area to attend. It adopted The anniversary exercises will conclude on October 6 
as the basis of the discussions the recommendations with a general meeting at the John Hancock Hall, at 
and report of the United Nations Food Conference at which the speakers will include Dr. Leonard Car- 
Hot Springs with the object of providing for ooordi- michael, president of Tufts College, and Captain A. 
nated effort in the planning of agricultural and other Warren Steams, of the Medical Corps, U. 8. Naval 
research in the Caribbean by the research institutes Reserve, dean of the medical school, now on military 
and experimental stations represented. These recom- leave. Another feature of the celebration will be the 
luendations will also assist the commission in its study release of a book on the history of the Tufts College 
of nutritional, agricultural and fisheries problems. Medical School, written by Dr. Benjamin Specter, 
According to The Experiment Station Record, P^fe^or of anatomy and profesRor of the hiBtory of 
largely because of the establishment of other organi- medicine, which ia said to be the flrat published history 
aations now carrying forward its avowed objects de- school. 

oision has been reached to dissolve the Tropical Plant ia gtated in The Experiment Station Record 

Research Foundation. Its assets are to be divided, the that under appropriations of the 1943 legislature addi- 
Inter-Aineriean Institute of Agricultural Sciences of tional substations have been established in Cumberland 
Turrialba, Costa Rica, receiving the Tropical Agrioul- and Robertsem Counties, Tennessee, the former to 
tural Library and the Boyce Thompson Institute the garve the Cumberland Plateau and the latter the High- 
ofSce equipment. The residual cash and bonds, ex- land Rim region of middle Tennessee. This increases 
peoted to net about $4,600, are to be given to the Divi- the number of experimental units in the state from 

Sion of Biology and Agriculture of the National Re- to seven and has led to the provision of an assiB- 
search Council for use in the promotion of tropical jant station director. Prank S. anpeiinten- 

agriculture. dent of the Tobaooo Substation at Qreeneville, haa 

Thk Tufts College Medical School, Boston, will been appointed to this position. 

DISCUSSION 

THE DISCOVERY AND DEVELOPMENT potash in Texas.” Dr. Dabney presented a paper on 
OF POTASH IN TEXAS AND Cbe subject at the meeting of the American Assooiatioxi 

NEW MEXICO PERMIAN Advanoement of Soimoe, in December, 1923, 

Dr. J. W. Tdrrintinx has reoently issued through at Cineinnati, Ohio, 
the American Cheuiieal Society a book on “Potash . Dr. W. B. PhilUps, the ehamiat and direetor of tiie 
in North America” reviewing the developments from bnrean, was at one time associated with Dr. Dabney 
1924 to the present. In addition to the records he cites is North Carolina. Dr. Dabney took a great jntereet 
there, attention should be called to the contributions in the seardi for Ameriaan sourees of and did 

of some of the early workers in this field. everything in his power to interest the U. 8. Qdilogieal 

Dr. C. W. Dabney, former Assistant Secretary of Survey and to help the survey to obtain a^firopria- 
Agrioaltnre, writes to me that “the biggest find of tions to make an adequate smrvey. I^e fhiaf the 
potash was the one in the Texas-New Mexico Permian, survey, Qeoige Otis Smith, sent a tnnrvey party to in. 
discovered by Dr, J. A. Udden, geologist of the Bureau vetotigute. pey reported tiiat they found potash k 
Economio Geology and Tedinology of Texas and some one hundred plaees vdiere didllhigs had 1te« 
published in Bulletin 17, March 20, 1917, University 

’ of 'Tsnu.’’ He describe) tfaiS' as “the first diseovery oi"VfdoA diiMMye)^ 



by Maxiafidd wd Long id Bulletin 3401 
of the Univeraity of Texas, and by H. 1. Smith, of the 
U 4 S« Geological Survey, and in an article on ^Potash 
in tbe Permian Balt Baain'’ in the iTourtial of Indus¬ 
trial and Engineering Chemiatry, Vol 30, page 854. 

Dr. Dabney interested Senator Morris Sheppard and 
Bepreaentative Ganner in the subject and a bill au> 
thorizing $2,500,000 for surveys passed the Senate. 
The House Committee was ready to recommend a simi¬ 
lar bill, but the Bureau of the Budget advised that the 
program was not in accord with the program of the 
President, so nothing further was done. What was 
aeeomplished was done with meager funds available 
from the U. 6 . Geological Survey and the State of 
Texas. 

I am calling attention to these facts so that due 
credit may be accorded to these pioneer workers, 

Albsm P. Woods 

Qbaduatx School, 

U. S. Diu^abtickht of Aobioultuez 

“CHEMICAL’* SEED TREATMENTS 

An item in SoiENCE-SuPPiiEiiBNT of January 29, 
1943, indicates that chemical treatment of seed offers 
little hope for increasing crop yields. Although the 
following context of the item makes it sufficiently 
dear to those familiar with the various typos and 
purposes of seed treatment that treatment with 
growth-regulatory substances is in question, this item 
and others constantly appearing in the press mdicate 
the need for more explicit reference to seed treatment 
if an important wartime contribution of science is not 
to suffer.. 

Several types of chemical seed treatments with sev¬ 
eral purposes are in common use or experimental 
stages to-day. Seeds may be treated with disinfestant 
chemicals to rid their surfaces of the organisms of dis¬ 
ease and furnish chemical protection against such 
organisms in the soil; they may be treated with cor¬ 
rosive chemicals to alter the permeability of the seed 
coats and facilitate germination, a common practice in 
tree propagation; they may be treated with rodent- 
repelling chemicals as kerosene, turpentine or creo¬ 
sote ; they may be diemically treated in the very doubt¬ 
ful, but commercially exploited, hope of thus impart- 
itkg insect resistance to the resultiiig plants; they may 
be treated with growth-promoting substances in the 
expectation of thus increasing growth and yields; and 
leguminous seed are commonly treated with dusts oon- 


m 

nodule bacteria for increasing nitrogen fixa¬ 
tion. It is important that these types of treatment 
be clearly differentiated in publicity. 

Disinfestant seed treatments are of well-established 
value in the production of many crops and represent 
one of the most useful devices for increasing wartime 
production. It would indeed be unfortunate if the 
efforts of crop scientists and agricultural extension 
specialists to promote further adoption of them were 
to be thwarted by public statements, however correct, 
that chemical seed treatments (of certain other types) 
are useless or harmful. 

K. Staar Chestbb 

OXLABOliA AOaiCirLTURAL AND 
Mxchanioal OohhmK 

MINERAL DEPOSITS 

Ma? I make a suggestion that, if followed, may 
prove extremely valuable to our country and at the 
same time increase the contributions made by science 
to the war effort? 

Vast quantities of ores and minerals are necessary 
to carry on the war. Commercial development after 
we win this war will likewise require mineral prod¬ 
ucts in quantities that we may find difficult to supply. 

Men in the Armed Forces will probably travel very 
nearly oil over the world before the present war is 
fini^ed. Would it not be wise, therefore, to give all 
officers of the Army and Marine Corps a short but 
intensive course in the recognition or identification 
of the ores of the more important metals. Thus 
eqiupped, they would constitute searching parties or 
prospectors, some of whom certainly might discover 
mineral deposits that would prove valuable or even 
vital to our cause. If all members of our Army and 
Marine Corps who will be going afield could be given 
this training, instead of just the officers, it should 
obviously increase our chances of finding these much- 
needed minerals. 

Colleges and universities that teach geology, min¬ 
eralogy, etc., could give such training, as could most 
commercial geologists and others who are familiar 
with rocks and minerals. If it is not practicable to 
give this training at the colleges and universities, then 
training centers manned by competent instructors 
could be set up in connection with already estab¬ 
lished Army and Marine Corps camps. 

J. J. Wolford 

ITniviwusitt, Ohio 




QUOTATIONS 

. T&n RIIETIREIfSNT OR PROJfSSSOS ampng dwtlMiiuitioiaoa on both sides of the Atinntio 
RAVlIOaO C. AR(IH]|®AI.0 than Professor Baymond C. Arehibald, whose im- 

^w sobeAsn have A larger oi]?«Ie of pevsoQsl fHeads {Mddiaf xetireinent is aimonnoed from Brown Uni- 
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vereity. An official position in the American Mathe¬ 
matical Society has brought him into touch with every 
active mathematician of this century in America, 
while in the course of frequent and extensive journeys 
in Europe to ransack bookshops and visit libraries, 
he has taken every opportunity to make the acquain¬ 
tance in their own countries of the men and women 
whose writings he already knew. Enthusiastic, per¬ 
suasive and learned, he has made the mathematical 
section of the library at Brown University one of the 
finest to be found anywhere, and he has created there 
for mathematicians the surest source of bibliographi¬ 
cal and biographical information in the world. 

Professor Archibald’s published works include the 
definitive edition of one of Euclid’s minor treatises, 
and the semi-centennial history of the American 
Mathematical Society, the latter a heavily docu¬ 
mented volume incorporating twenty-seven biographi¬ 
cal sketches. He is the author of a vast number of 
bibliographical articles, distinguished for an imper¬ 
sonal and uncritical thoroughness that ccmceals the 
toil and the knowledge that go to their compilation, 
and is, it must be confessed, sometimes carried to 
excess, for Arcliibald’s modesty will not allow him 


to believe that if only, like Keynes and Muir, he would 
sometimes tell us after reading a paper that no one 
need ever read it again, others would gladly accept 
his judgment and be spared the tedium of making 
the discovery for themselves. Professor Archibald 
has served for long periods on a number of editorial 
boards, and is now editing for the National Research 
Council of the United States the youngest of mathe¬ 
matical journals, Mathematical Tables and Aids to 
Computation. To Professor Archibald, retirement 
*will not spell indolence. It need scarcely be said that 
his expert advice will still be available in the library 
which he has made famous, he is continuing in his 
latest editorship, and he hopes to devote the time 
saved from routine to perfecting the orgonization of 
a library of English and American poetry and drama 
which he has been developing at Sackville since 1905 
in memory of his mother. Increased leisure, if 
miraculously he achieves it, will nman enhanced oppor¬ 
tunities to cultivate a second passion, for he is not 
merely a lover of music but also a musician of excep¬ 
tional skill, who might easily have become a profes¬ 
sional violinist and remained an amateur in mathe¬ 
matics. May he long enjoy a strenuous life,— Nature* 


SCIENTIFIC BOOKS 


THE BLOOD IN TUBERCULOSIS 

Clinical Significance of the Blood in Tuberculosis. 
By Qulli Lindh Mullbr. Pp. xvu+516. The 
Commonwealth Fund. 1943. $3.50. 

Since medical monographs assume places of au¬ 
thority in medical knowledge they should meet two 
requirements. First, the scattered literature on a sub¬ 
ject should be concisely and completely presented. 
Dr. Muller has performed a commendable and diffi¬ 
cult task in this phase of her book, although citations 
and bibliography are not complete. Second, the ob¬ 
servations of the author should be presented in such 
fashion that the reader can easily grasp the full sig¬ 
nificance of the data presented. In some instances 
Dr. Muller has failed to fulfil this requirement. 

The emphasis placed upon qualitative changes in 
neutrophilea when the author states “the omission of 
shift in the neutrophilea in the description of a leuko¬ 
cytic pictui'o is a gross error comparable to an exami^ 
nation of the heart without counting the pulse” is a 
case in point. Discussion of the data presented in the 
table on page 57 emphasizes that '^shifts to the left” 
are commonly present in normal leukocytic ooun# 
(author’s standard). Hematologists would agree that 
a percentage of 8 or more ^^and forms” is beyond 
normal limits. As I reported in the American Journal 
of Medical Sciences in January, 1929, the upper nor¬ 


mal limit of neutrophiles is 65 per cent. Dr. Muller 
presents no data, either from her own studies or from 
the literature, to refute the reliability of my data. On 
the basis that above 65 per cent, of neutrophiles is 
abnormal, the table on page 67 shows that two thirds 
of the counts are abnormal and one third normal. In 
the abnormal range 46.5 per cent., and in the normal 
range 15 per cent., reveal an increase of “band forms." 
As the percentage of neutrophiles inoreasce, especially 
above normal, the percentage of ‘‘shift to the left” 
increases. Without minimizing the significance of 
qualitative changes one may question the wisdom of 
insisting that Schilling counts be done on all leuko¬ 
cytic counts. A better policy would be to let the 
hematologist decide when Schilling counts are essen¬ 
tial. Careful thought must be given to the diversity 
and quantity of laboratory tests recommended for a 
routine diagnostic service. 

The rather lengthy dissertation on the eosinophile 
seems to be out of place since Dr. Muller states 
^‘eoainophilia . . . may anticipate an improvement or 
a deterioration/* i.e,, no definite interpretation can be 
given an eosinophilia per ee. The suggestion that 
eosinophilia in tuberculous cases refiects ‘^an allergiiC 
response” hardly seems valid, auiee only 20 per cent, 
of the cases exhibited an eosinophilia and probably 
the entire group would reset to iubereulin. 
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Siniie lieniatologiste agree that the percentage dis- 
tribution of tJie different cell types is of paramount 
importance in leukocytic counts it would seem that 
the contents of Chapters 9 and 10 could be condensed 
to advantage. It is regrettable that Dr. Muller has 
not stressed the fact that a leukocytic count contains 
at least six variables and that it is the proportional 
relationship of the variables that constitutes the sig- 
nidciince of any leukocytic count. 

The chart shown on page 163 presents an interest* 
ing theoretical concept. It can not bo accepted as 
factual for two reasons-- first, it is extremely difficult 
to determine when u tuberculous individual has eradi¬ 
cated the tubercle bacillus from his system; second, to 
assume that a tuberculous infection may be ^^healed’^ 
because leukocytic counts remain within normal limits 
is unwarranted. 

Tlie occurrence of anemia in tuberculous patients 
is generally recognized and the need to determine the 
type of anemia is evident. Dr. Muller’s presentation 
of this subject is valuable. A condensation of the text 
would enhance its value. 

The sixty-page dissertation on the sedimentation 
rate of erythrocytes could be condensed considerably, 
thus emphasizing the salient facts. The correction 
table devised by Dr. Muller undoubtedly permits a 
more pre<u.se detenuination of the ‘‘rate of sedimenta¬ 
tion.’* Frcmi a practical point of view the necessity 
for such precision may be debated. To the clinician 
the thing of importance is whether the rale is ab¬ 
normal and, if so, how far it deviates from normal. 
In this respect the results should not be interpreted 
too finely—a difference of 0,5 mm per minute would 
be significant, whereas a difference of O/i mm would 
be equivocal. In a routine diagnostic service a single 
reading at one hour and a determination of the per¬ 
centage of sedimentation based upon the plasma 
volume will give the clinician the essential farts, al¬ 
though admittedly this method does not guarantee the 
mathematical accuracy of Dr. Muller’s method. Dr. 
Muller might have added to her requirements a uni¬ 
form temperature for all sedimentation tests since 
temperature does affect the lest to some extent. 

In Part 4 Dr. Muller demonstrates that hemato¬ 
logical and clinical findings often disagree, especially 
in individuals who seem to be progressing satisfac¬ 
torily. It is where such disagreements occur that the 
hematological findings are of especial value. That 

SPECIAL 

AN EXPERIMENTAL TEST OF THE FRAME¬ 
WORK THEORY OF ANTIGEN- 
ANTIBODY PRECIPITATION 

The framework theory (lattice theory) of sero* 


the leukocytic reaction and the sedimentation rate are 
two independent phenomena which often disagree is 
also clearly demonstrated. This portion of the mono¬ 
graph would be improved greatly by a reduction in 
the number of tables and graphs. In some instances 
the number of patients and of serial tests is too small 
to carry much weight. 

On page 311 Dr. Mulkr states: *‘The index is un¬ 
favorable in 37.8 per cent, of the examinations in 
Group A; as seen above these cases were clinically 
quiescent most of the time. Since there is an inci¬ 
dence of lymphopenia in only 14.1 per cent., and of 
neutrophilia in only 7.4 per cent., the unfavorable 
index is obtained by the interpretation of essentially 
normal values/^ This interpretation is bused upon 
the arbitrary normal values proposed by Dr. Muller, 
not upon the normal values which I reported in the 
American Journal of Medical Sciences in January, 
1929. It is impossible to obtain an unfavorable index 
from normal leukocytic counts if the normal values I 
have determined are used. Furthermore, unless such 
normal values are acceptable the index values are not 
valid. 

The reviewer is impressed by the fact that Dr. 
Muller considers changes within a rather narrow zone 
in Schilling counts and in sedimentation rates ns sig¬ 
nificant, whereas rather broad changes must be pres¬ 
ent in a differential percentage before any interpreta¬ 
tion is allowed. This is a common error among phy¬ 
sicians and is due apparently to the difficulty of ap¬ 
preciating proportional changes between several vari¬ 
ables. The entire purpose of the leukocytic index, as 
reported by the reviewer, was to demonstrate that 
proportionally the several variables could be abnormal 
in a leukocytic count that would ordinarily be ac¬ 
cepted as normal. 

Part 6 is well done. Dr, Muller could have insisted, 
with profit, on the counting of 400 cells to obtain a 
differential percentage to make the determination re¬ 
liable statistically when different counts arc to be 
compared. A reliable count cun be obtained from a 
single well-made blood smear. 

The general impression of the reviewer is that a 
much more concise monograph on this important sub¬ 
ject would have evolved had the author had a much 
longer and broader experience in the field of tubor- 
eulafiis. 

E. M. Medlar 

ARTICLES 

logical precipitation and agglutination, first proposed 
by Marrnck,^ has not been accepted by all investiga- 

X J. B. Marrack, ‘ * The Chemistry of Antigena and Anti¬ 
bodies,'* Report No. 194 of the Modieal Research Council, 
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toTB in the held, although it is supported more or less 
strongly by a considerable body of evidence.^***®'* We 
have now carried out some experiments which corre¬ 
spond so well in their results with the predictions of 
this theory as to leave little doubt of its correctness. 

We have synthesized a substance which gives a spe¬ 
cific precipitate with a mixture of two different anti¬ 
sera, but gives no precipitate with either antiserum 
alone. The substance contains two different haptcnic 
groups, R and X, to which the two antisera are homol¬ 
ogous: the anti-K scrum was made by injecting rab-* 
bits with uKoprotein containing R groups, and the 
anti-X serum by injecting with azoprotein containing 
X groups. The R and X groups were respectively the 
p-azophenylarsonic acid group and the p-azobenzoic 
acid group, and the RX substance used in most of onr 
work was l-amino-2-p-(p-azophenylazo)phenylarsonic 
acid-3,6-di sulfonic acid-7 -p - (p-azophenylazo) benzoic 
acid-S-hydroxynaphthalene. Similar results were also 
obtained with l, 8 -dibydroxy- 2 -p-a 2 ophenylarsonic 
acid-3,fi-di sulfonic a cid-7-p- (p-azophenylazo) benzoic 
acid-naphthalene. 

The experimental results show that in the fonuation 
of the precipitate both of the two haptenic groups of 
the molecule enter into specific reaction, the R group 
with an anti-R antibody molecule and the X group 
with an anti-X antibody molecule. This is shown by 
the fact that the RX substance precipitates only with 
a mixture of tlie two antisera, and not with either one 
alone; the explanation of the failure of precipitation 
with only one antiserum given by the framework 
theory is that with respect to either antiserum the 
RX molecule is only monohaptenic and hence only 
univalent, and so can not act as the link between anti¬ 
body molecules in the formation of a framework. 

With the effective bivalence of the precipitating 
antigen thus proved, knowledge of the antibody- 
antigen molecular ratio for the precipitate provides 
the value of the average valence of the antibody mole¬ 
cules. The molecular ratio was found by analysis to 
be 0.7, which corresponds to 2/0.7 = 2.8 for the aver¬ 
age antibody valence.® If the antibody were univalent 
the molecular ratio would have the value 2, which is 
far greater than the experimental value. Further evi- 

llis Majesty Stationery Office, Iiondoii, 1934; Second 
Edition, Report No. 230, 1938. 

3M. Heidelbergor and F. B. Kendall, Jour. Sxptl. Med^, 
61: 559, 663, 1935; 62: 467, 697, 1936; M, Heidelborger, 
Chem. Rev., 24: 323, 1939. 

a L. Pauling, Jowr. Am. Chem. Soc., 62: 2643, 1940. 

*L. Pauling, David Presaman, Dan H. Campbell and 
collaborators, ibid., 64: 2994, 3008, 8010, 3016, 1942; 65: 
728, 1948. 

Similar values of the antibody ^antigen molecular ratio 
have been previously reported (footnote 4) for precipi¬ 
tates of anti-E antisera and sianple substances containing 
two or more B hapteddo groups. 


denee for the effective multivaleiioe of antibody is pro¬ 
vided by the observation that the EX precipitate is 
soluble in excess of the mixed antisera; this solubility 
can not be explained on the baais of univalent anti¬ 
body, 

A detailed account of this work will be published in 
the Journal of th» American Chemical Sodetp. 

Linus Pauling 
David Pressman 
Dan H, Campbell 

Gates and Crellin Laboratorikb or 
Chemistey, 

OALiroRNiA Institute or Technology 

THE PRODUCTION OF MULTIPOLAR 
MITOSES IN NORMAL EMBRYONIC 
CHICK CELLS 

The sporadic occurrence of an abnormal type of 
cell division, namely, multipolar mitosis, in normal 
somatic ccUb remains unexplained. Kemp* reported 
finding a single tripolar mitosis in approximately 10,* 
000 dividing cells in tissue cultures of tissues from 
normal chick embryos and adult fowls. A later study* 
of dividing cells from a double monster (Cephalo- 
pagus) revealed five triasters among 500 mitotic cells. 
The fact that multipolar mitoses with resultant un¬ 
balance of chromosome number in daughter cells occur 
during the growth of certain types of malignant cells 
is too well known to be emphasized.** « However, 
the significance of their occurrence in relation to ma¬ 
lignancy has not yet been established. Attempts to 
produce this type of cell abnormality in normal so¬ 
matic cells have met with varied degrees of suc¬ 
cess.'^' 

In the present experiments 4 series of cultorea 
(total 92) of eight-day normal embryonic chick heart 
muscle were made by the usual hanging drop tech¬ 
nique. A total of 12 to 14 ohidk hearts were used. 
The culture medium consisted of 1 drop of fowl 
plasma (dil. 1:1 with Tyrode solution) and 2 drops 
of a mixture of embryonic juice from 8- and 11-day 
chick embryos (dil. 1:1 with Tyrode solution). The 

iT. Kemp, Zeit. f. Zellforach, it. mihrosh, Anai,, 11: 
429, 1930. 

^ T. Kemp and X Bngelbreth-Holm, Arch. /. e«p, ZeU- 
for^oh., 10: 117, 1931. 

» Th. Bovori. Frage der Entstehung dcr malignen 
Tumoren.^' Jena, 1914. 

* M. Levina, Jour. Cancel BeaeatdK 14: 400, I93L 

M. B. Lewis and L. C. 3troiig, Am. Jour, of Canoer, 
20 : 72,1934. 

a J. Maurer, Arch. f. ea}p. ZallforaoKt 21: 191, 1988. 

7 W. G. Whitman, Am. Jour, o/ Cmcer, 17: 932, 1938. 

» E, Marie Hoame Creech, Am* Jour, of Conoer, 36: 191. 
1939. 

^ W. B. Earle and Carl Voegtiin, TuhUo Mealih Meports^ 
65 : 803,1940. 

W E. F. I^dlwell, AuAt* Reo., 76 ; 205, 1940, and t #3* ; 
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meditun wofl rene'vred on th« cultures of seri^*^ 1 and 

2 on the sixth day of cultivation; on those|p ^^ea 

3 and 4 on the seventh day. Cult^^ jd of series jl &d 
2 were fixed for eytologieal study on the seventh day 
of life in vitroj those of series 3 and 4 on the eighth 
day. The temperature for inoubation was constant at 
a griven point in the incubator but varied from 42+^ C. 
at the back side to 374® C. at the front. The heating 
units of the incubator consisted of two electric light 
bulbs (carbon). Consequently, light of a very low 
intensity was emitted intermittently. All cultures 
placed in the back half of the incubator were killed. 

Microscopic examination of cultures of series 1 re¬ 
vealed the presence of numerous multipolar mitoses 
(chiedy triasters) in 8 of the 12 cultures fixed and 
stained. In cultures of series 2, 3 and 4 frequent 
triasters and other aberrant forms of mitosis have 
been found in at least 2 cultures of each series. The 
abnormal division figures consist chiefly of: triasters 
(ana-, telo-, and reconstruction phases); cells with 3 
poles and two spindles. **Resting” cells with two or 
more nuclei are of frequent occuirence; chromosome 
vesicles (16 in one cell) have been observed. The un¬ 
usually large size of <!ells exhibiting these abnormali¬ 
ties is noteworthy. The cultures presented a' very 
vigorous growth. Over 500 dividing cells were 
counted in culture 2 of series 1. 

A detailed study of the cultures at hand is in prog¬ 
ress and the results will be published elsewhere at a 
later time. From the results already obtained it is 
obvious that the possibility of repeated production of 
multipolar mitoses in normal somatic cells in vitro is 
an important point of departure for determining the 
significance of this phenomenon of cell growth in re¬ 
lation to malignancy. A program of experimental 
work designed to analyze the factors responsible for 
the production of these modified cells has been 
planned. 

E. Fhakcbs Stilwhll 

Dkpartmknt op Anatomy, 

Woman’s Mbwcal Ooli^wob or Pennsylvania 

THE ROLE OF KIOHT TEMPERATURE IN 
PLANT PERFORMANCE^ 

Ik the course of observations of the responses of 
some 240 varieties or species of plants to different 
temperatures and photoporiods® chance evidences be- 
oome increasingly suggestive that the temperature 
during the night rather than the daytime level largely 
determines the type of response which the plants 
hiake to temperature* Hanmer and Bonner^ have 

i ^blishod with the approval of the director of the 
Agrieultural Experiment Station. 

f R. H, Roberts and B. Esther StfruCkmeysr, Jo^r, Agr. 

633-677, 1938; ibid., 69: 699-710, 1989. 

h TUmner James Bonner, Rot. C?as.» lOd: 


reportefi^this is true in the case of Xanthiwn (cookie- 
bur)., ■ 

This past winter several species of plants were 
grown in four greenhouses at dilferent temperatures, 
approximately as follows: cool (55° F.); cool/warm 
(56° F. at night and 75° P. in the daytime); warm/ 
cool (75° F. and 55° F.); and warm (75° F.), Each 
house had provision for both long- and short-day 
treatments. Some of the reactions of the plants given 
warm nights and cool days will be reported briefly. 

They were of a pale color, particularly those in 
short days. “Warm climate” plants as Prose millet, 
corn, hemp, Biloxi soybean and sorghum were par¬ 
ticularly yellowish, some being near the color “Grape¬ 
fruit.’^* “Cool climate” plants as oxeye daisy, tim¬ 
othy, rye, nasturtium, broine grass and blue grass, on 
the other hand, developed a relatively good green 
color in cool days following warm nights. 

The plants vrith pale color because of cool days 
following warm nights made relatively little growth 
when compared to those with warm days, either with 
warm or cool nights. They did, however, have prac¬ 
tically normal blossom induction reactions. This was 
true for su(jh short-day plants as Bilori soybean, 
hemp, pigweed, cocklebur, poinsettia, Refugee bean 
and Jiin.son we(‘ti as well as the Jfjng-day species 
alfalfa, beet and snapdragon. Indeterminate types, 
as tomato, Russian dandelion and Alaska pea, had a 
time schedule like the plants in the warm bouse. 

The warm nights with cool days had an effect like 
the continuously warm environment of delaying or 
inhibiting the flowering of snapdragon, poinsettia and 
beets. Other effects which were comparable in those 
two temperature environments were a reduction in 
the setting of seed of Alaska peas, alfalfa and yellow 
sweet clover, delayed tubcrization of potatoes, reduced 
root formation by Kussiun dandelions and a masking 
of potato virus symptoms. 

Some cool temperature plants, as bluegrass, oats 
and baiiey, tend to head better in the cool day house 
with warm nights than when these are kept warm both 
day and night, but do not set seed well as in the cooler 
houses. It would appear possible to use such types 
and secure evidence that the daytime tempernture is 
most important. Such a conclusion should await the 
results from carrying the day temperatures at a lower 
level than was used this season. 

These limited preliminary observations indicate 
that for a number of plants at least, the temperature 
during the dark period of the day is an important 
factor affeeting blossom induction as well os some 
other metioM. ^ 

D»9AlPrM£NT HOETlOUIiTUE®, 

UNivaBSiirr or Wisconsin 

^ Ha^c and Paul M. Rea, “A Dictionary of Color. 
Now Tork : HoOraw HUl. 
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SCIENTIFIC APPARATUS AND ORATORY METHODS 

^ by 

MICROBIOLOGICAL DETSRMINATION OF similar that accurate determination by ohemical 


AMINO ACIDS ^ 

The authors have tound that microbiological tech¬ 
niques similar to those used for vitamin ass/iys can 
also be used for rapid and accurate determinations of 
amino acids. LactohacHllus arabinoaus 17-5 appeared 
to be the most satisfactory of a large number of organ¬ 
isms tested. The following mnino acids were foOnA 
to be essential for the growth of this organism: gltV; 
tamic acid, tryptophane, threonine, valine, leucine, 
isoleucine, cystine, lysine and phenylalanine. 

In addition, nluninc, arginine, aspartic acid, histi¬ 
dine, proline, serine, methionine and tyrosine in- 
(treased the growth of the cultures and hence wore 
included in the medium. 

When p-aminobenzoic acid was added to the 
and Wright^ assay medium for nicotinic acid, a mix¬ 
ture of the above atnino acids was found to adequately 
replace hydrolyzed casein. The growth of the bacteria 
on the synthetic medium was further increased by a 
concentrate prepared from tomato juice as described 
below. This poncentrate appears to contain an 
unknown growth-stimulating factor for Laciobacilhta 
arahinoaua. 

The active material was adsorbed from clarified 
tomato juice with Norite A at pH 3. Elution was 
effected with a pyridine, ethanol, water luixture (in 
the ratios The eluato was evaporated tp 

dryness and the residue hydrolyzed with 8 N H 2 SO 4 . 
After removing the H 2 SO 4 with Ba(OH )2 the adsorp¬ 
tion and elution was repeated. 

The complete medium as used for the determination 
of the amino acids is based on that of Snell and 
Wright^ with the casein hydrolyzate replaced by 2 
milligrams of each of the above-mentioned amino 
acids (except glutamic and aspartic acid, which were 
used ut a 4 mg level) and 1 mg of Norite cluate per 
10 ml of completed medium. Para aminobenzoic acid 
was also added to the medium. 

}3y leaving out one of the amino acids which is essen¬ 
tial for the growth of Lactobacillus arabinosus, a 
medium for the determination of that particular amino 
acid is prepared. The method of conducting the tests 
is essentially the same as is used for the determination 
of nicotinic acid, titration of the amount of lactic acid 
fonned in the test cultures being indicative of the 
amount of the amino acid which is present in the 
unknown. 

The authors have found the method parlicula'^ly 
useful for the determination of valine, leucine 
isoleucine. These amino acids are sharply differen¬ 
tiated biologically, although their chemical structures 

1 B. B. Snell and L, D. Wright, Jour. Biol. Ohem,, I^: 
076, 1941. 


means is difficultV 

Pure samples of i!:^se three amino acids are more 
readily obtainable as the synthetic dl forms. In the 
case of valine and leucine only the naturally occur¬ 
ring I forms are active, the d forms being completely 
inactive. The dl fo. ms may be used as standards, 
two weight units of the dl form being exactly equiva¬ 
lent in activity to one unit of the pure I form. Stand¬ 
ard curves for valine determinations cover the range 
from 0 to 0.08 mg of dl valine. For leuciim the range 
is from 0 to O.IC mg of the dl form. Synthetic dl 
isoleucine can probably be used os a standard as soon 
as studies concerning the specificity of the bacteria 
for the four forms of this amino acid are complete. 

TABLE I 

SVKCiiPJciTY OF Lacto6acillM« arahlnoaufl Fou the Optical 

IHOMBBS OF Sous AMINO ACIUS 


Amino acid 

Optical 

form 

Weight 
per teat 

Titration values,* 
0.1 N NaOH 



mg 

ml 


Valine . 


ono 

0.50 

0.64 

Valine . 

d(-) 

0.02 

0.52 

0.54 

Valine . 

1 +) 

0.02 

2,17 

2.19 

Valine . 

dl 

0.04 

2.19 

2.19 

Leucine . 

l(-) 

0.04 

2,70 

2.82 

Ijeuclne. 

Glutamic 

dl 

0.08 

2.85 

2.82 

Acid . 

Glutamic 

1(+) 

0.02 

2.78 

2.82 

Acid ..... 

dl 

0.04 

2.78 

2.82 

Lyalne . 

1(+) 

0.04 

2.82 

2.79 

Lyalne . 

dl 

0.08 

2.70 

2.79 


• 0 ml aliquot* from 10 cc culture tube*. 


Table I shows the specificity of Lactobacillus ara- 
hinosus for the optical isomers of some of the amino 
acids. 

A detailed report covering the application of the 
^raethixi to the determination of amino acids in protein 
hydrolyzates will be published elsewhere in the near 
future. 

K. A. Kuikbn 
William H. Norman 
Carl M. Lyman 
Fred Hale 

Texas Agricultural Experiment Station, 

A. AND M. College or Texas 
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ARISTOTLE, NEWTON. EINSTEIN. II 

By ProfeMor E. T. WHITTAKER. F.R.S. 

UNIVERSITY OF EDINBURGH 


The problem that now confronted physicists was 
this; How can local properties, such as a gravitational 
field, exist in space when the existence of an ether is 
not a permissible supposition f The answer was fur¬ 
nished, in 1915, by the ‘^General Theory of Relativity" 
of Einstein. He discarded Gassendi’s assumption that 
spoee was a uniform characterless vacuum, and postu¬ 
lated that it had a property of curvature, varying 
from point to point: and just as (to make use 
of a rough analogy) a paramagnetic body when placed 
in a magnetic field tends to move from the weaker to 
the stronger places in the field, so a massive body in 
spttee might be pictured as moving from places of 
weak to places of strong curvature. The curvature, in 
fact, performs in genAul relativity the same kind of 
Aniotion as the density and rigidity of the ether did 
^ elaesiBal physics ; but, unlike the ether-properties, 


it docs not come into conflict with the principle of 
relativity. In Einstein’s conception, space is no longer 
the stage on which the drama of physics is performed: 
it is itself one of the performers; for gravitation, 
which is a physical property, is entirely controlled by 
curvature, which is a geometrical property of space. 

In Einstein’s theory of gravitation the Newtonian 
conoept of force is completely done away with; a free 
particle moves in a path determined solely by the cur¬ 
vature-properties of space; it is, as the Aristotelians 
would say, in potency with regard to space, and things 
in a state of potency continually seek to become ac¬ 
tualized. The changes of position of the particle, in 
their turn, bring about changes in the curvature of 
space, so that the particle and space together may be 
regarded as a single system whose evolution is deter¬ 
mined by the law that the total curvature of space- 
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time is to be a tninimtim: as we may say, gravita¬ 
tion represents a continual effort of the universe to 
straighten itseli' out—a statement so completely teleo¬ 
logical that it would certainly have delighted the 
hearts of the Schoolmen. 

While classical physics was thus being undermined 
by the principle of relativity, an even more devasta¬ 
ting attack on it was developing from the side of 
quantum-theory. In 1913 a young Danish research 
student named Niels Bohr, working under Rutherford 
in Manchester, published some new and revolutioiftry 
ideas regarding the way in which light is generated. 
Lot us take as the siruplest example the generation 
of light by a hydrogen atom. This atom consists of 
a massive particle in the center witli an electron cir¬ 
culating round it, just as the earth and the other 
planets move round the sun. Now in the solar system 
a planet may revolve at any distance whatever from 
the sun—that is to say, there is no restriction on the 
dimensions of the planetary orbits; and similarly, ac¬ 
cording to classical physics, the electron in the hydro¬ 
gen atom might revolve at any distance whatever from 
the nucleus—the possible orbits would form a con¬ 
tinuous sequence. Bohr, however, now put forward 
the suggestion that this d^uction from classical phys¬ 
ios is false, and that, in fact, only certain particular 
orbits are allowable; just as if in the solar system a 
planet could move in the orbit of the earth, or in that 
of Mars or Jupiter, but could not move in any orbit 
intermediate between these, such as the orbits in which 
the minor planets actually do move. When the elec¬ 
tron is moving in one of the permitted orbits the atom 
is said to be in a stationary state; and the funda¬ 
mental assumption of Bohr's theory is that the atom, 
when it is not emitting light, must always be in one or 
other of the stationary states, without the possibility 
of its being in any intermediate condition: the emis¬ 
sion of light takes place when, and only when, the 
atom changes from one stationary state to another. 

Bohr showed that his suggestion would explain 
many of the known features of spectra most admir¬ 
ably; but some serious objections could be brought 
against it, and one of them was that he could give no 
explanation of the process by which an atom in a 
state A is raised or lowered to another state B. In 
the change the electron must transfer itself from the 
orbit belonging to state A to the orbit belonging to 
State B; and according to the Qassendi-Newton doc¬ 
trine, an object such as an electron can transfer itself 
from one position to another position only by travel¬ 
ing over the space between them, occupying in suc¬ 
cession the whole continuous sequence of intermediate 
positions. Bohr, however, found it impossible to pro¬ 
vide any description of the transference of the elec¬ 
tron; and was compelled to renounce the attempt to 


explain transitions between stationary states. At the 
time, this was regarded as an imperfection in hie 
work. In the light of our knowledge to-day, we talm 
a very different view, and regard Bobr^s renunciation 
as one of the most valuable and permanent features 
in his theory, and as a landmark in the history of sci¬ 
ence; for the subsequent development of quantum- 
mechanics has shown that his inability to truce the 
adventures of the electron between leaving orbit A 
and settling in orbit B was not due to any insuffi¬ 
ciency on his part, but was inherent in the physical 
situation. 

What is the difficulty f Is it that the mathematical 
operations rw|uired to calculate the motion are so 
intricate as to be beyond the skill of the best mathe¬ 
maticians f Or is it that owing to the imperfections 
of our laboratory apparatus we* can not make mea- 
BurementR of sufficient delicacy to specify empirically 
the successive stages of the motion T No, the trouble 
is more deeply seate<l. Even if we could imagine on 
investigator capable of solving any set of mathemati¬ 
cal equations whatever, and, moreover, possessing in¬ 
strumental equipment of the highest refinement con¬ 
ceivable, even then the problem of depicting in terms 
of the concepts of classical physics the transition of 
the atom from one stationary state to another would 
be insoluble; and the reason is, that the process can 
not be described as a continuous movement of an elec¬ 
tron in space. We are confronted by a theoretical im¬ 
possibility, like the impossibility of expressing ji as a 
rational fraction or the impossibility of construoting 
a regular heptagon with ruler and compasses. 

The importance of this discovery is that it invali¬ 
dates the presuppositions of the whole Gassendi-New- 
ton doctrine. It shows that there are events in the 
physical world which can not be represented on the 
background of space and time. 

It therefore becomes necessary to find a metaphysics 
different from that which has been associated with 
daaaioal physics; for metaphysics must (as AristoUe 
held) originate with reference to physics, since it is 
the conceptual framework into which our experience 
of nature is to be fitted. The progress of seienoe has 
destroyed the foundations on which natural philoso¬ 
phy has hitherto been grounded. How is the damage 
to bo repairedf 

Evidently space and time must be depoeed from the 
dominant position which they held in Newtonianism; 
and relegated to a status more or less resembling that 
whida they had in the Scholastic philosophy; and 
therefore we must now begin not with space and tim^ 
but with fundamental physical events, such as the one 
which has just been occupying our attention, ^ 

the aasumj^ion hy the atom of its diffexaiKLt poi^^ 
gtationatr statea. The atoth; has 
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yarioua states, is oorrelated to the states, as potency 
is to act. It endures as the atom, while it takes dif> 
foment states in succession. This is precisely the as¬ 
pect of things on which Aristotle fixed his attention: 
that substratum which persists while receiving diifer- 
ent determinations is what in the Aristotelian-Scho¬ 
lastic philosophy is called matter; whereas the struc¬ 
tural principle, which is peculiar to each determina¬ 
tion or state, is called form. The atom, then, is matter 
with respect to its states, which are forms. 

The same principles can be applied in one of the 
most recent of physical theories, that of the nucleus 
of the atom. The nucleus is generally sajd to be com¬ 
posed of two kinds of elementary particles, called 
protons and neutrons; but in the quantum-mechanical 
theory of processes such as the emission of beta-rays, 
the proton and ncuiron are regarded as two ^^states” 
of a single entity, often called a ^^heavy i>articie.” 
Here, then, the heavy particle would be ^*matter,'^ and 
its determinations as a neutron or proton would be its 
two possible *‘fonns.” 

Matter is correlated to form, as potency to act— 
notions which may again play an important part in 
the natural philosophy of the future, as they did in 
pre-Newtonian days. 

In the light of the Aristotelian-Scholastic con- 
espis, certain otherwise puzzling facts, which have 
been discovered in modern investigations, fall into 
their places as elements of a rational coherent system. 
Take, for example, the fact that all electrons have the 
same electric charge. For this, the classical theory of 
electricity has no explanation to offer; the law of in¬ 
teraction is that two electrified particles repel each 
other with a force proportional to the product of their 
charges and inversely proportional to the square of 
the distance between them; and this law is valid 
whether the charges are equal or unequal. Yet it is 
impossible to believe that the actual equality of the 
charges of electrons ie a mere accident: it must be 
fundamental in the scheme of nature, and there must 
be a reason for it. How fundamental and necessary 
it is has been shown by a study of the forces by which 
atoms are held together so as to form molecules. Take, 
for instance, the hydrogen molecule, which is oonsti- 
tuted of two hydrogen atoms, each atom eonsisting of 
a nucleus and an electron. If the two electrons are 
interchanged with each others there is no change in 
the system, since the electrons are identical From 
Whidi feature of the situation, by following up its 
oonseqaenoes in the Hght of quantum-mechanics, we 
^ predict that a stationary state of the system exists 
mich has less ene]:gy than the energy of the two atoms 
this stationary state corresponds to 

stable hydrogen molaoule. 


In the proof, everything turns on the exact equality 
of the two electrons. If they had different charges, 
the binding force (which is purely quantum-mechan¬ 
ical) would not exist; and this is true of all those bind¬ 
ing forces which are called “homopoliir bonds’' in 
chemistry. Thus the world would be a very differ¬ 
ent place from what it is, if all electrons were not 
identical. 

But the matter is not yet exhausted. There is some¬ 
thing more profound : electrons are indistinguishable 
in a still more rigorous sense. If two electrons are at 
one instant at places A and B, and at a later instant 
at places C and D, it ia impossible to say which of the 
electrons at C and D is the one which was formerly 
at A—that is to say, an electron can freely exchange 
its recognizability with other electrons; it has no same¬ 
ness of being, no proper identity, no separate liistory. 
Its selfhood is merged in an elcctronhood which it 
shares with all other electrons, and wliich is corre¬ 
lated to it as potency to act. From llie philosophical 
point of view this is clearly important, for it neces¬ 
sitates a revision of the concept of individuality as 
applied to the elementary particles, and reopens, in 
cemnection with the moat reoent discoveries in physics, 
the question which engaged so much attention in the 
Middle Ages, regarding the nature of universals or 
general terms, which represent the common basis of a 
class of individual objects. 

The transition which is now in progress from class¬ 
ical physics to a new natural philosophy conformable 
to relativity and quantum-mechanics is less violent 
than that which took place three centuries ago, when 
classical physics arose on the ruins of Aristotelianisra, 
but it may prove not less significant. As we have seen, 
it involves a return to some fundamental Aristotelian 
notions, which have again become a living force; and 
this should lead to more intercourse and mutual under¬ 
standing between men of science and philosophers; for 
of all types of philosophy, the Aristotelian-Scholastic 
is, in its principles, the most congenial to the scientific 
mind. Like men of science in all ages, the Schoolmen 
never doubted the existence of an objective world that 
was^ independent of human cognition; they were un¬ 
troubled by difficulties such as those raised later by 
Berkeley, Hume and Kant; they looked outwards 
towards a reality external to themselves, and analyzed 
their experience of it. They held that all our knowl¬ 
edge is derived primarily through the senses, which 
come into direct contact with concrete things. The 
sense-impression is subjected to the operation of the 
active intellect, which throws light upon it, as it were, 
divesting it of its contingent elements and making it 
intelligible by drawing out the idea or concept con¬ 
tained in it. The idea so obtained is the means 
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whereby knt>wledge is acquired. Thus the human in¬ 
tellect is capable of conceiving relations such as cause 
and effect, and of apprehending Being as such; meta¬ 
physics is possible, and completes physics by ascending 
to the true understanding of reality. 

All this lits in very well with the scientific man's 
view of what iiiotaphysics ought to be. But if the 
prospect (,>f a movement in the direction of Aristotel- 
ianistu is agreeable to the investigator of nature, it 
may prove not less so to the philosopher. For the 
Cartesian revolution, which dethroned Aristotle, sev¬ 
ered the philosophic and scientific traditions from 
each other, and made it impossible to incorporate 
physics into an all-embracing doctrine of reality. 
The impoverished representation of the objective 
world which Descartes obtained by abstracting only 
its purely quantitative aspects was a soulless mecha¬ 
nism, composed of parts which had no function except 
to move each other about in space; and this function 
was itself philosophically inexplicable and had no re¬ 
lation to any ideas of value or purpose. 

The inherent defects of Newtonian ism, the result of 
its dependence on the concepts of Descartes and Gas¬ 
sendi, were perceived by l^eibnilz. In his controversy 
with Clarke he discussed the tendency, which had be¬ 
come common in Newtonian circles, to conceive of the 
relation between God and the universe as analogous 
to that of a watchmaker to a watch which he has con¬ 
structed, and which, having been set going, continues 
to function, for some time at any rate, without any 
necessity for the (Jontinued presence or attention of 
its originator. Such a conception led inevitably to 
the idea of an absentee God, who, having created the 
world, had left it to run its own course without fur¬ 
ther divine intervention and who was therefore for 
practical purposes non-existent. As Leibnitss saw, it 
is impossible to build any religion as a superstructure 
on a purely mechanical philosophy; and, in particular, 
Christianity, being an incamational end sacramental 


religion, is inconipatible with any view of the world 
which completely deapirituaiixes matter. 

The debate between Leibnitz and Clarke took place 
in the lifetime of Newton, who, however, did not par¬ 
ticipate in it. Though profoundly interested in theoL 
ogy, he seems to have held that the physicist is not 
under any obligation to concern himself with meta¬ 
physics; ho can give his tindivided attention to in¬ 
vestigating the laws which will enable him to predict 
phenomena, and can leave the deeper problems en¬ 
tirely out of account; he can make it his purpose to 
describe rather than to explain. This is one of the 
implications.of his celebrated declaration hypotheses 
non fingOf^^ and it determined the attitude of his suc¬ 
cessors—that is to say, men of science since Newton 
have generally held that correct (even if in some re¬ 
spects limited) knowledge regarding physics can bo 
conibined with any views whatever on the fundamental 
questions of being and reality; that part of the world 
can be rightly understood without reference to the 
whole; that natural philosophy is independent of 
metaphysics. 

In a restricted sense this doctrine is true. The fact 
can not be disputed that great discoveries regarding 
the behavior of the external world have been made by 
workers whose investigations in their field of research 
were not related in their own minde to any interest 
or belief outside it. But the effect of such segregated 
thinking has been to make science a departmental 
affair, having no influence on life and thought except 
indirectly through its applications. At the present 
time there is a movement in scientific circles aiming at 
securing for science a greater influence on human 
affairs, and even calling for a refounding of civiliza¬ 
tion on a scientific basis; but its advocates do not 
always understand that, as a necessary condition for 
the possibility of such a reform, science must be rein¬ 
tegrated into a unity with philosophy and religion. 


THE LONGEVITY OF THE EMINENT 

By Dr. HARVEY C. LEHMAN 

OHIO UNIVEB8ITT 


In an article published in the Journal of the Amer¬ 
ican Medical Association^ Dr. E. A. Eendich states 
that the most prominent physicians—those whose 
death notices receive the most space in the Journal — 
die on the average 4.7 years earlier in life than do 
those whose demise receives only a bare mention. 
Altbongh Eendich presents no data which would 
ezutble a critical reader to draw any valid conclusion 
regarding the statistical significance of this apparent 
iB- A. Bendleh, Jour. Am. Med. Aan., U9: 1041, 1942. 


difference in longevity, Eendich assumes that the 
most prominent physicians really are less long-lived 
than are somewhat leas successful physicians and he 
assumes further that their shortened life is tbe price 
that the prominent ph3raioians pay for succeas or 
prominence in the medical world. 

In a subsequent study,* Mills, who analyzed 1,096 
obituary notices which were published in the same 

xc'^Ptiatupla/* fikAol. gener. 

s C. A. Mlfls, ScizMoa, 96: 690-881,1948. 
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journal, obtained a curvilinear relatiouBhip between 
mean age at time of death and the number of lines in 
death column notices. In interpreting his data, how¬ 
ever, Mills centers hia attention primarily on one end 
of his curve almost to the exclusion of the other, i.e,, 
on the, fact that those physicians whose death notices 
contain 21 or more lines died at the mean age of 70.59 
years. Mills pays scant attention to the fact that the 
physicians whose obituary notices contain only 2 lines 
died at the greater uicnn age of 71.28 years. The fact 
tiiat Mills found a curvilinear relationship between 
mean age at time of death and the number of lines 
in death column notices should certainly have caused 
him to doubt the real signiOcance of his Ondings. 
However, Mills displays no such doubt. The gist of 
Mills’s one-sided conclusion is sumuiariaed by him in 
the following words: . . the groat seem not so in¬ 

clined to die young or break down in the struggle as 
arc the somewhat less successful; instead, their heri¬ 
tage appears more likely to be a ripe old age.”^ 

Mills and Rondich both seem to assume that the 
number of lines devoted to one’s obituary is a valid 
measure of greatness or eminence, and both of these 
investigators assert that the longevity of the very 
eminent differs markedly from the longevity of tliose 
who are somewhat less successful. Nevertheless, these 
two workers arrive at diametrically opposed conclu¬ 
sions. 

For a number of years the present writer has been 
studying the chronological ages at which outstanding 
leaders are most likely to reach the high points of 
their careers.* lie has studied also the chronological 
ages at which various kinds of creative thinkers are 
most likely to accomplish those things which enable 
them to attain eminence.'* In making the foregoing 
studies, statistical distribution tables were assembled 
which set forth both the ages of attainment and also 
the ages at time of death for almost 200 different 
groups of eminent individuals. Since the foregoing 
data were already assembled for the above-mentioned 
purpose, it was a relatively simple task to compute 
for each of these groups of exceptional individuals 
both the mean age at time of accomplishment and the 
mean age at time of death. What is found when 
data for this large number of groups are examined ? 

(1) The longevity of groups of eminent individuals 
who were born prior to about 1775 was compared 
with the longevity of other groups of eminent indi*^ 
vidxuils (in the same fields of endeavor) who were born 
from 1775 to 1850. In some instances the earlier- 
horn groups were found to exhibit greater longevity 
and in other instances the later-bom groups displayed 
881. 

^ C. Lehman, Seientifio Monthly, 64 1 168-176, 1942. 

C. liehman, Boiskcb (in press). 


greater longevity. On the whole, however, there was 
no consistently reliable difference between the longev¬ 
ity of the later-bom and the earlier-born groups.® 

(2) Nineteen different comparisons were made be¬ 
tween groups of creative thinkers who are recognized 
by experts as topflight performers and other groups 
of creative thinkers in the same flelds of endeavor 
who are somewhat less eminent. No consistent dif¬ 
ferences in longevity were found. 

(3) A careful study was made of the longevity of 
various types of eminent individuals—musicians, in¬ 
ventors, mathematicians, and so forth. Differences in 
mean age at time of death were found for these vari¬ 
ous groups, and some of these differences were statis¬ 
tically significant. For example, the composers, the 
poets and the painters in oil seemed to be somewhat 
less long-lived than the other groups with which they 
were con»pared. However, the group differences in 
longevity within a given field of endeavor were fully 
as great as were the median group differences among 
the different fields. 

Thus, for 19 groups of painters in oil the mean age 
at time of death for the median-lived group was 59.14 
years. And for 33 groups of scientists, mathema¬ 
ticians and inventors, the itiean age at turn of death 
for the median-lived group was 66.05. The median- 
lived group of scientists ei al, thus lived on the aver¬ 
age 6,91 years longer than did the median-lived group 
of painters in oil. But the difference in the mean 
longevity of the longest-lived and the shortest-lived 
groups of oil painters was 9.92 years. Similarly, the 
difference in the mean longevity of the longest-lived 
and the shortest-lived groups of scientists was 6.02 
years. Numerous other such comparisons as the fore¬ 
going led to the conclusion that, within a given field 
of endeavor, the group differences in longevity are 
fully as great as are the group differences from field 
to field. 

(4) For 35 groups of leaders (political, religious, 
judicial, legislative, military, educational and the 
like), the coiTclation between mean age at time of 
qualifying for membership in a particular group and 
mean age at time of death was found to be + .89. 
When 5 of the foregoing 36 groups were excluded 
from the computation'^ because these 5 groups seemed 
to have produced a spuriously high positive correla¬ 
tion, the resultant r dropped to + .70. This fairly 
high positive correlation suggests that various lead¬ 
ers have exhibited much of their longevity prior to 
qualifying for membership in their particular group, 

® Cf. in this connection, B. G. Dexter, The IndependerU, 
118: 186-187, February 12, 1927. 

^ These 6 groups consisted of hereditary sovereigns, 
bom long ago, who had attained their thrones at quite 
early ages and who also had died at relatively you^ul 
ages. 
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For example, the average age at time of death for 
the 29 PresidentH® of the United States who have died 
is 68.3 years. The men who become this country’s 
chief executives must, in the very nature of things, 
be a relatively long-lived group, for no one is elected 
to this high office until he has reached middle age at 
least. The state governors of the United States, bom 
prior to 1850, have died at u lower mean age than 
have the Presidents, but these state governors have 
also been elected to their governorships at younger 
age levels. It seems clear, therefore, that any com¬ 
parison with respect to the longevity of these two 
groups will be of doubtful signiheance until mean ago 
at time of entry to the group in question is taken into 
account. Similarly, the positive r of + .70 between 
mean age at time of qualifying for membership in 
a given group of leaders and mean age at time of 
death, suggests that no wholesale comparison of the 
longevity of groups of leaders will be very meaning¬ 
ful until the mean age at time of entry into each 
group has been allowed for. 

Table 1 sets forth the mean ages in years at time 
of death for 25 groups of eminent individuals. At 


248 cabmeC members the age at time of death 
was 71^39 years. At the bottom of this same list is 
a group of 213 hereditary European sovereigns who 
died at the mean age of 49.14 years. For the 248 
cabinet members and the 21S hereditary sovereigns 
the mean difference in longevity is 22.26 years, and 
this difference is statistically reliable, the critical ratio 
being 15.76. Must one infer that the lesser longevity 
of the hereditary sovereigns is the price that was paid 
by these individuals for being hereditary nilersf 
This latter conclusion does not neoessarily follow. 
The 248 cabinet members were first sworn in at the 
mean age of 51.21 years, whereas the hereditary rulers 
qualified for membership in their particular group at 
the mean age of only 30.00 years. For those two 
groups the difference in their mean ages at time of 
entry into their respective groups is thus 21.21 years; 
almost the same number of years as the difference 
in their longevity, namely, 22.25 years. Indeed, when 
the average cabinet member was first appointed he 
was already older than was the hereditary ruler at 
time of death. These data, therefore, may merely re- 
ffeet the obvious fact that it is impossible for those 


TABLE 1 

Mban Acjbs in Yeaus at Time of Death fob Various Tipes 
OF Eminent Inpividuals 


Type of worker 


Lonaevlty P.E. of 
M<»in Mejui 


248 Members of the President's Cabinet 


In the li.S.A. . 71.39 0.721 

202 EntomoloKista . 70.99 0.826 

402 Inventors ... 70.06 0.C28 

211 Historians . 70,60 0.801 

249 American College and University 

Presidents. 70.11 0.786 

236 Oeologists. 69.79 0.S55 

216 ChemlHs. 69.24 0.966 

406 Educational Theorists . 69.06 0.602 

1,172 Educators, all kinds* . 08.98 0.371 

423 Economists and Politic^ Sdenlists C8.C8 0.696 

637 Contributors to Medicine and PubUc 

Hygiene. 6B.67 0.560 

221 Botanists . 08.36 0.898 

807 Philosophers. 68.22 0.472 

203 Historical Novelists . 07.89 0.928 

413 State Governors (U.S.A.) .. 67.02 0.697 


who die young to become members of the President’s 
Cabinet in the United States. Certainly, a group of 
individuals who have died at the moan age of 49J4 
years could not have qualified for any office at the 
mean age of 51.21 years. 

W. R. Miles® reports the following data regarding 
the life-spans of certain eminent Greeks: 

I will mention four professional groups for each of 
which the number of cases is not too trivial: 38 philoso¬ 
phers lived on the average to 78.8 years, 20 writers 
(poets) 79.3 years, 26 writers (hiatorians, critics) 78.4 
years, and 10 orators, 71,6 years. The average was 77 
years and 45 per cent, of the group reached the SO-year 
mark.^® 

Although the number of his eases is not large, it i« 
noteworthy that each of the four groups mentioned 


767 Authors of Words to Church Hymn 

Tunes . 00.94 0.646 

177 Mathematicians . 60.62 1.107 

307 Composers of Grand Opera. 66.59 0.737 

73 Composers of Choral Music . 66.61 0.816 

74 Composers of Chamber Music .... 66.26 0.717 


by Miles exhibited greater longevity than any of the 
25 groups for which data are presented in Table l! 
Does this difference in longevity signify that the 
ancient Greeks were hardier individuals who lived 


407 Naval and Military Commanders 


(bom from 1666 to 1839)**_ 66.14 0.689 

244 Auibors of Political Poetry . 64,47 1,011 

306 Painters In Oil . 64.22 0,763 

543 British Authorsf. 63.91 0.648 


213 Hereditary European Sovereigns .. 49.14 1.146 


* These data were obtained and pnbliabed by O. W. A. 
LucU^. School and Sooietif. 28: 244r-248. 1928. 

*• Per 309 Naval and Military Commanden born prior to 
1060 the mean at time of death was 65.69 years, 
t The list of British authors Includes numerous poets, 

the top of the list is a group of 248 cabinet members 
of the Presidents of the United States. For these 

ft Because of their small number, the Presidents of the 
United States ware not ineluded In the 80 groups of 
:leaidecs« 


longer than we modems because of tbeir greater 
hardiness T Not necessarily. The difference in the 
mean life-spans of Miles’s 4 groups of ancient Greeks, 
as compared with the 25 more modom groups for 
which data are presented in Table 1, may be due 
merely to what this article has emphasised repeatedly, 
namely, differentiai 8el0ot4va factors. That is to say, 
this difference in longevity may have resulted from h 
difference in the sdective factors operating then and 
now^ It may well be tbat^ in the Tecont post, on indi^ , 

oyr.lSi. MUes,iSoilwoa, SI; 























vidoal cottld attaiA eminenoe in intell^ctiial fields at a 
more youthful ehronologieal age than he could during 
tile time of the early Greeks. The age-curves which 
accompany a recently published article^ lend some 
support to this hypothesis. 

Table 2 gets forth, for six types of creative think¬ 
ers, the r between mean age at time of aceoniplishTucnt 

TABr^ 2 

Tan CgmiBLATiON bktwbbn Mban Aqid at Timb ov Death 
and Mian Aqb at Tims of Entbt to Vahioob Groups 

OF IOmINBNT INDIVIDUATS 


Type of worker r 


21 groups of composers .. -t- .46 

11 groups of ptiUoftCpt^ers ..... .31 

19 groiijis of oil painters, et:cbers, etc. .. + .61 

20 groups of sdeutista, nuitbomatlcians. inventors ... + .24 

13 groups of contributors to medicine, surgery, etc, .. + .93 

42 groups of BuUiors . -i- ,50 
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and mAan age at time of death. None of the 126 
groups for which data are presented in Table 2 con¬ 
tained less than 50 individuals. It will be noted in 
Table 2 that in each instance the r between mean age 
at time of achieving and mean age at tiinc of death is 
positive. These positive f^s suggest once again that 
the conolusion already stated with reference to leaders 
holds also for the 126 groups of creative thinkers, 
that if one is to understand the real significance of 
whatever relationship may be found between longevity 
iind superior performance, it will first be necessary 
to take accurate account of the mean ages at which 
the creative thinkers have demonstrated their superi¬ 
ority. In so far as the present writer is aware, this 
has never been done and, except for calling attention 
to the problem, no atternpt has been made to do this 
in the present study. 
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RENNIE WILBUR DOANE 
1871-1942 

Tarough the death of Rennie Wilbur Doane on 
December 1, 1642, the science of entomology lost one 
of its most valued workers in both its teaching and its 
applied phases. His work in applied biology began 
at a time when economic entomology was entering a 
period of expansion in many of its useful fields of 
service. It was characteristic of the man that he 
should have chosen entomology as a career during one 
of its formative periods and that the record of his life 
has been one of pioneering effort. His interests have 
been broad, rather than specialized, and his contribu¬ 
tions to his chosen work have been many and varied. 

Mr. Doane was born in Dos Moines, Iowa, on March 
11,1871. As a boy he moved with his parents to Kan¬ 
sas and later Southern California, where he received 
his earlier schooling. He was twenty years of age 
when a new university on the Pacific coast, Stanford, 
was opened in 3^91; and he entered with its first fresh¬ 
man class. As a self-supporting student, he found it 
necessary to ihterrupt his university course by one 
year of outside employment, but he returned to com¬ 
plete his collegiate work and graduate in 1B96. 

English literature was first selected by Mr. Doane 
as his major, but in his elective courses he was at- 
hraetM fay the men of the Stanford faculty who were 
teaching the faiologieal sciences. In addition to David 
Sttm Jordan, he came under the influence of J. H. 
Comstoc^ profeesor of entomology; and V. L. Kellogg, 
assistant professor. It was the stimulatioD of these 
man that led him to change his major to noology and 
^ in 1894> and it was from this department 

his degree^ X^ter he returned for 
that it was the 


fluence of Vernon Kellogg which had much to do with 
the outlook upon entomology which was formulated by 
Mr, Doane during his undeigi'aduate and graduate 
studies and his first years of teaching. 

Following his graduation he went to Washington 
State College, where he taught zoology and entomology 
from 1896 to 1901, rising to the rank of aasistant pro¬ 
fessor. It was while here that he married Elanora 
(^<)oper in 3898, who now siirives him. His next posi¬ 
tion was that of superintendent of the Fisheries Ex¬ 
perimental Station located at Keyport, Wash. Much 
of his work at this station from 1901-1903 was con- 
e<!rned with rt'search dealing with the propagation of 
the native oyster, an important natural resource of the 
.^tatc of Washington. 

In 1905 Professor Doane returned to Stanford, 
where he was to play an important part in the devel¬ 
opment of economic entomology on the Pacific coast 
He first entered the faculty as instructor and curator 
in entomology, which then had the status of a depart¬ 
ment under Vernon Kellogg, In 1920, when Dr. 
Kellogg resigned to become a member of the National 
Research Council, entomology at Stanford was in¬ 
corporated with the department of zoology and Mr. 
Doane was named associate professor. In 1926 he 
became full professor of zoology (entomology) and 
continued in this position until 1937, when he retired 
as emeritus professor. 

Throughout his career at Stanford, Professor Doane 
was active iu assignments which called for the explore^ 
tiou of new and varied problems in applied entomol¬ 
ogy. One of the first of these was in 1908, when he 
made an investigation of the insect pests of coeoanut 
trees in Society Islands. The most important 
problem on this trip was that of a scale 
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insect, Aapidiotus destructor. In 1913 he was called 
to the Samoan Islands on a similar study for the copra 
industry in which the most important insect pest 
proved to be a rhinoceros beetle, Orycetcs rhinoceros. 

It was in 1908 that Professor Doanc began a study 
of insect problems connected with the destruction of 
plant life in the vicinity of industrial plants in the 
western United States. These prohloins were for the 
most part localized around the ore-smelting and chem¬ 
ical plants in the mining districts. He became a 
recognized authority in this field and his services as 
consulting entomologist were often requested by indus¬ 
trial corporations. Yet another phase of applied en¬ 
tomology that drew his interest was the control of 
mosquitoes in the San Francisco Bay area, where for 
many years he was chairman of the Matodero Mos¬ 
quito Abatement District. 

In taxonomic entomology Professor D(mno was in¬ 
terested in Diptera and very early in his work special¬ 
ized in the Trypetidae aikl Tipulidne. While at 
Washington State College he brought together large 
collections of both families and described many new 
species. He continued hLs work on this group while 
at Stanford, where he described a number of new 
species of Tipulidae, some of which were of economic 
importance. 

Professor Doane is remembered by his students as 
an energetic, kindly instructor who was always ready 
to guide and help them in the acquisition of useful 
knowledge. In 1908 there was a small group of ad¬ 
vanced students at Stanford who were planning to 
enter forestry and desired instruction in forest ento¬ 
mology. To accommodate this group he instituted a 
course in forest insects, based primarily upon the in¬ 
sect problems in western forests. This was one of the 
first, if not the first, courses in forest entoinology set 
up by any of the larger universities in the west; and 
in its first year it called for the cooperation of class 
and instructor in getting the most out of the material 
available. The course was developed and continued 
throughout the remainder of his teaching career. 
Laterj as forest entomology became recognized at other 
schools on the Pacific coast, Professor Doanc took the 
leadership in combining under joint authorship with 
E. C. Van Dyke, W. J. Chamberlain and H. E. Burke 
a text-book, ‘^Forest Insects,'' which was published in 
1936. 

The teaching of entomology in its application to dis¬ 
eases that affect man was among the more important 
courses which he covered during his long career at 
Stanford. This subject formed the material for his 
first book, ‘^Insects and Disease,” which was published 
in 1910. In 1915. he published with Dr. Kellogg a 
text-book, “Economic Zoology and Entomology.” 
'^Common Pests,” a reference book dealing with in¬ 


sects and other pests affecting man, was published in 
1931. 

Both in his teaching and in his writing, Professor 
Doane possessed the facility to express technical mate¬ 
rial in clear, simplified language. A list of his publi¬ 
cations prepared by Dr. Q. F. Ferris shows a list of 
fifty articles and books. The published papers cov¬ 
ered his taxonomic work on the Tipulidae and Trype¬ 
tidae, the results of his investigations of in.sect enemies 
of the cocoanut palm, an article on the mosquitoes of 
the Society Islands, an article on mosquito control and 
several papers on western forest insects. 

He was a member of a number of scientific societies, 
including the American Association for the Advance¬ 
ment of Science, the American Association of Eco¬ 
nomic Entomologists, the Ecological Society of Amer¬ 
ica and the Sigma Xi. 

The last years of Professor Doane's life were 
troubled by frequent periods of illness, but these did 
not break hia always forward outlook or his enthu¬ 
siasm in planning for things ahead. Among his moat 
characteristic qualities were his energy and his tenac¬ 
ity in completing those tasks which he considered 
worth while. He always took a deep personal interest 
in the welfare of his students that followed them into 
the later walks of life. His wide background of ex¬ 
perience and inborn kindliness made him a valuable 
counselor to all those who came within his influence. 
Once he recognized promise and worth in those with 
whom he worked, hLs loyalty and sympathy never 
faltered. 

John M. Miller 

U. 8. Bureau or Entomology and 
Plant Quarantine, 

University or California Berkeley 

LESLIE LELAND LOCKE 

Leslie Leland Locke, long well known as an 
authority upon the history of mathematical instru¬ 
ments, in particular the Peruvian quipu and calculat¬ 
ing machines, died at his home in Brooklyn at the 
age of sixty-three years, on August 28, 1943. 

In addition to many scientific articles in mathe¬ 
matical journals, Professor Locke wrote an authori¬ 
tative work, “The Ancient Quipu or Peruvian Knot 
Record,” published in 1923 by the American Museum 
of Natural History, with a supplement in 1928. 

His collection of early calculating machines was 
presented by Mr. Locke recently to the Smithsonian 
Institution. Valuable early American text-books were 
presented by Mr. Locke to the University of Michigan. 

After graduation at Grove City College and post¬ 
graduate work at Grove City College (A.M, in 1900), 
Pennsylvania State College, Cornell University and 
Columbia University, Mr. Locke taught at Mie^gan 
State College, before eetabjishing bis teadhinijf in 



BvooUl^. First at Addphi Cdlage, and tiien for 
twwty-two yaars at BTook] 3 m College and the Tech- 
ideal High School^ Mr. Loeke established a reputation 
both as an able teacher and a learned investigator and 
writer on the history of mathematies. 

Louis C. Kabpinski 

RECENT DEATHS 

Dr. John M. Maofarlane, since 1920 professor 
emeritus of botany of the University of Pennsylvania, 
died on September 16 at the age of eighty-seven years. 

Dr. Freeman Ward, professor of geology and head 
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of the department of geology of Lafayette College, 
died cm September 14. He was sixty-four years old. 

Dr. Ivon R. Tatlor, associate professor of psychol¬ 
ogy at Brown University, died on September 20. He 
was forty-five years old. 

Dr. Charles B. Rbsser, since 1914 assistant cura¬ 
tor of paleontology and curator of invertebrate 
paleontology and paleobotany at the SmitbBonian In¬ 
stitution, died on September 17 at the age of fifty-four 
years. 

Hal W. Habdinoe, mining and metallurgical engi¬ 
neer and inventor, died on September 15. He would 
have been eighty-eight years old on September 30. 
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SCIENTIFIC EVENTS 


THE NORTH PACIFIC PLANNING PROJECT 

At a meeting last August, according to The New 
York Timesj the National Eesonrees Planning Board 
suggested to the co-chairmen of the Joint Economic 
Committees of the United States and Canada that the 
possibilities of the North Pacific region would merit 
careful study. As a result the two nations have begun 
the North Pacific planning project, the first step of 
which is to study the area preliminary to oonsldering 
proposals for developing its resources, improving liv¬ 
ing standards and increasing the population, now 
about one hundred thousand. 

The joint committees decided to sponsor such a sur¬ 
vey, and the following aims have been announced: 

(1) Enhanced security for Alaska, Canada and North 
America through welLconceived development of the North 
Pacific. 

(2) Positive and active use of the area as a strategic 
key in a post-war system of world security. 

(8) Development of the resouroea and transportation 
advantagee as oontribations to a better balanced conti¬ 
nental economy. 

(4) Develojnnont of economic opportunity for demobil¬ 
ised servico-men and others who are adaptable to the 
region. 

(fi) A demonstration of the potential benefits of inter¬ 
national collaboration In the development of backward and 
unoccupied areas; a testing of the various devices for im- 
plementhig collaboration between all the governmental 
and corporate orgardsations and commiasions and treaties 
between the two nations. 

The United States National Resources Planning 
Bpard has provided the full-time assistance of its 
.^adca r^onal office staff, with headquarters at Port¬ 
land, Oregon. James 0. Bettie, of PoFtiland, has been 
tUl^ated United States eo-director. Actively par- 
are the Departments of State, Agriculture 
and the Board of Economic Warfare, to- 
a^ territpml agencies in Alaska. 


For Canada, Dr. Charles Camsell, deputy minister 
of the Department of Mines and Resources, has been 
named Canadian oo-director, with agencies of the 
Dominion and of the provincial government of British 
Columbia cooperating. 

The specific boundaries of the territory to be con¬ 
sidered have not yet been clearly defined, pending the 
outcome of the study. Mr. Camsell said that the ter¬ 
ritory embraces part of Alberta, the northern half of 
British Columbia, the Yukon Territory, Alaska and 
the Mackensie River portion of the Northwest Terri¬ 
tories. He said that the eastern boundary would take 
in all territory which had any bearing on the economic 
aspect of the new Canada-Alaska highway and its 
related air routes. 

BSCUELA AGRICOLA PAN AMERICAN A 

This institution, situated twenty-five miles from 
Tegucigalpa, capital of the Republic of Honduras, 
opened its doors on September 1 with seventy-four 
students representing seven countries—Mexico, Gna*- 
temala, El Salvador, Honduras, Nicaragua, Costa 
Rica and Panama. Its establishment was made pos¬ 
sible by a gift of $500,000 from the United Fruit 
Company of Boston. It is governed by a board of 
direotors composed of Samuel Zemurray, president; 
W. Latimer Gray, secretary-treasurer; Thomas Bar¬ 
bour, Thomas D. Cabot and T. Jefferson Coolidge, 
Operation is carried out through a board of regents, 
of which the members are Wilson Popenoe, chairman; 
Fernando Castro C., Luis Landa, Carlos Miron, Doris 
2^urray Stone, W. L. Taillon and Walter E. Tum- 
bulL 

AB students enjoy full scholarships, including trans- 
perfatjon from their homes to the school, board, lodg¬ 
ing, etothing, laundry service, medical attention and 
tuition. Equipment includes 3,500 acres of land, 
lying between 2,500 and 5,000 feet in elevation; a 
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main building to be known as “Zemurray Hall” (not 
yet completed); dormitories, a dining hall, residences 
for the staff, a modern dairy and cold storage plant 
and various minor structures* 

In founding Eseuela Agricola Pananiericaua it was 
the purpose of the United Fruit Company to cooper¬ 
ate in n practical manner toward the further develop¬ 
ment of agriculture in the Latin American countries* 
To this end the school will not only fnmish instruction 
to a considerable number of Latin American (chiefly 
Central American) youths, but also will conduct ex¬ 
periments, especially with a view toward the introduc¬ 
tion of new crop plants and improved varieties of 
those already cultivated, the diversification of tropical 
American agriculture and the improvement of the 
tropical dietary. 

In choosing the teaching staff, especial care has been 
taken to select men with long practical experience in 
tropical agriculture. The department of agronomy 
and soils is headed by Alfred F. Butler; that of live¬ 
stock and dairying by E. A. Rivera; and that of agri¬ 
cultural engineering by H. A. von Wald. Juvenal 
Valerio R., formerly director of the Museo Nacional 
at San Jos^ de Costa Rica, is professor of natural 
sciences, and Augusto Aris de C. is professor of En¬ 
glish. Instruction during the first year centers mainly 
upon mathematics, English and the natural sciences. 
All students do classroom work only in the afternoons, 
the mornings being spent in field practice. The full 
course will require three years, following which an 
opportunity for specialisation will be given those stu¬ 
dents who have demonstrated unusual ability. 

WlfiSON POPENOK, 

Director 

THE CHICAGO MUSEUM OF NATURAL 
HISTORY 

Folu)wikg are excerpts from the address of Stan¬ 
ley Field, president of Field Museum for the past 
thirty;five years, as delivered before the audience at¬ 
tending the ceremonies marking the fiftieth anniver¬ 
sary of the founding of the museum, held on the 
evening of Wednesday, September 15, in the James 
Simpson Theater of the museum: 

At this time I have the privilege of making two impor¬ 
tant announcements. First: Mr. Marshall Field, grandson 
of the foxmdor, has advised the trustees of his intention to 
give to the museum eertain pieces of property that should 
produce an income at least equivalent to what his annual 
contributions have been in recent years. Mr. Field has 
been very generous to the museum; he has financed ex¬ 
peditions, purchases of collections, maintenance of the 
building and operating exponsos, and is solely responsible 
for the pension plan which makes liberal provision for 
all the employees; without his aid and the great interest 
he has taken in all its activities, the museimi could not 


have reached the splendid position it occupies to-day. His 
contributions total ^2,B52,000, without any reference to 
the gifts he is now proposing to make, so you can see 
what an important part he has played in the growth and 
standing of the museum. 

While the gift of Mr. Field is very substantial, it is 
only his part in providing for a future which we hope 
may bo on a scale suited to the standing of the institution, 
and to the importance of the great public and territory 
which it serves. 

The museum must therefore look to other public-spirited 
citixens in the future as it has in the past, for continued 
contributions to its support and development. 

Chanos or Name 

My second announcement has to do with the name of 
the museum. The museum has had three names: Colum* 
bian Museum of Chicago-^—Field Columbian Museum—and 
Field Museum of Natural History. Mr. Marshall Field 
has discussed with me several times the mutter of tlie 
name of the museum. He has felt that since the museum 
was created and maintained for the public and has become 
identified in the minds of the public as a Chicago institu¬ 
tion, and since it is now playing a growing and important 
part in the educational activities of the city—it would be 
appropriate, and also in the best interests of the museum, 
if the name were changed to Chicago Museum of Natural 
History, thereby identifying its ownership more closely 
with the public of Chicago to whom, of course, it has 
always belonged. 

It soemed to both of us that the occasion of the fiftieth 
anniversary was the logical time to announce the ehango. 
Accordingly, the matter has been fully discussed with the 
Board of Trustees, has met with their unanimous approval, 
and they have authorised mo to make this announcement 
to you. 

The change will become effective as soon as legally 
possible. 

THE NATIONAL METAL CONGRESS 

A aERiEB of seventeen practical sessions on pro¬ 
duction, conservation and post-war planning in the 
metal industry have been announced by W.'H. Eisen- 
man, national secretary of the American Society for 
Metals, for presentation during the National Metal 
Congress and War Conference Displays in the Palmer 
House, Chicago, during the week of October 18. 
These sessions will provide a central clearing house 
for the practical solution of production problems, of 
conservation demands and of many post-war problems. 

There will be a session on Wednesday afternoon, 
October 20, on Post-War Planning in the Non-ferrous 
Metals. A discussion on Thursday afternoon, October 
21, will concern fundamental changes that may reason¬ 
ably be expected in metallurgy and metals generally. 
On the same afternoon, a simultaneous session will 
^al with light-weight construction for the post-war 
era. 

The seventeen sewions will open on the afterno^i 
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of October 18, with a diBcussion of advanced quench¬ 
ing practice. The purchase of steels on expected per¬ 
formance which is the European practice rather than 
on chemical analysis, as used in this country, will be 
considered at one of the evening sessions on Monday, 
with the other simultaneous sessions devoted to non¬ 
destructive tests. Powder metals, products that have 
really come into their own during the war, will be dis¬ 
cussed on Tuesday afternoon, October 19. Simul¬ 
taneous sessions the same afternoon will deal with 
special alloy addition agents for steel, with another 
session on steel-making methods scheduled for Tues¬ 
day evening. Another Tuesday afternoon session will 
be on foundry metallurgy. 

On Wednesday afternoon, October 20, in addition 
to the session on post-war planning in non-ferrous 
metals, a simultaneous session will take up modem 
practices in surface hardening. Another session on 
Wednesday afternoon will deal with control of quality 
by inspection. This session will also take up the per¬ 
sonal equation in inspection, precision measurements 
and the statistical analysis of tost results. A ses¬ 
sion in the afternoon will deal with control of qual¬ 
ity by inspection. National emergency steels will 
occupy the session in the evening. Use of these new 
steels in aircraft and engines, as well as their general 
utility, will be discussed. 

Salvaging metals, including the recovery of battle¬ 
field scrap, will be discussed in one of the simultaneous 
sessions on Thursday afternoon, October 21. 

Magnesium and magnesium alloys will be the sub¬ 
ject of one of the final sessions on Friday afternoon, 
October 22. **The Working of Magnesium,’' a film 
of the Dow Chemical Company, will be shown. The 
other session will deal with special finishes and metal¬ 
lic protection. 

War production sessions will be held each afternoon 
and evening during the week, except Thursday and 
Friday evenings, in the Palmer House, where more 
than one hundred and sixty manufacturers will have 
war conference displays. The technical and profes¬ 
sional programs of the society will be held each morn¬ 
ing- 

THE LOUIS LIVINGSTON SEAMAN FUND 

The New York Academy of Medicine announces the 
availability of the Louis Livingston Seaman Fund for 
the furtherance of research in bacteriology and sani¬ 
tary science. One thousand dollars is available for 
assignment in 1943. This fund has been made pos¬ 
sible by the terms of ttie will of the late Dr. Louis 
Livingston Seaman, and is administered by a commit¬ 


tee of the academy under the following conditions and 
regulations; 

(1) The committee will receive applications either from 
institutions or individuals up to November 1, 1943. Oom- 
munieations should be addressed to Dr. Wilson G. Bmillie, 
chairman of the Louis Livingston Seaman Fund, 1300 
York Avenue, New York City. 

(2) The fund will be expended only in grants-in-aid 
for investigation or scholarships for research in bacteriol¬ 
ogy or sanitary science. The expenditures may be made 
for: (a) Securing of technical help, (b) Aid in publish¬ 
ing original work, (e) Purchase of necessary books or 
apparatus. 

NEED FOR WATER-INSOLUBLE FORMS 
OF WATER-SOLUBLE VITAMINS 

The practicable enrichment of corn grits and white 
rice with certain vitamins would be greatly facilitated 
if insoluble fortim of thiamine, ribofiavin and niacin 
were available. Whereas the soluble forms of these 
factors arc entirely suitable for the enrichment of 
white flour and of many of the cereal breakfast foods, 
the customary culinary methods widely prevalent in 
this country make these water-soluble forms less suit¬ 
able. Corn grits and white rice, for example, are 
often subjected to rinsing before cooking. Thus 
water-soluble vitamins sprayed on the exterior sur¬ 
faces of these particles would be washed off and lost 
in the discarded rinse water. In the face of this situa¬ 
tion methods are in process of developuient for im¬ 
pregnating the water-soluble vitamins within the 
interior of special granules of size and texture ap¬ 
proximately comparable to the hominy grits or white 
rice, respectively, but that method has certain disad¬ 
vantages. 

Cognizant of the importance of this situation, the 
Committee on Cereals and the Food and Nutrition 
Board of the National Research Council at their meet¬ 
ing on September 1, 1943, made the following pro¬ 
posal : 

The food and nutrition board commends to the atten¬ 
tion of laboratories of the chemical and cereal industries 
and to those of universities and experiment stations the 
desirability of developing insoluble salts or derivatives of 
thiamine, riboflavin and niacin, capable of being fixed 
upon the surfaces of cereal particles in physiologically 
active form and in a manner to avoid loss by rinsing* 
Such developments would be of peculiar value in the on- 
riohment of white rice and com grits. 

Frank L. Gunderson, 
Executive Secretary 

Food and Nutbition Boabd^ 

National Bsbeargh Council, 

Washinoton, 26, D. C, 
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SCIENTIFIC NOTES AND NEWS 


Cornelius Francis Kelley^ chairman of the board 
of directors of the Anaconda Copper Mining Com¬ 
pany, has been awarded the Charles F. Rand Memorial 
Medal for '^distinguished achievement in mining ad¬ 
ministration’’ by the American Institute of Mining 
and Metallurgical Engineers. Presentation of the 
medal will take place at the annual dinner meeting 
on February 22, 1944. 

A TESTIMONIAL dinner in honor of Major General 
James C. Magee, whose term of office as Surgeon 
General of the Army expired on May 31, was given at 
the Statler Hotel in Washington, on May 25. About 
two hundred and fifty officers of the medical depart¬ 
ment attended. 

Dr. E. B. Fbjcd, for thirty years a member of the 
department of agricultural bacteriology of the Uni¬ 
versity of Wisconsin and for the past nine years dean 
of the Graduate School, has been appointed dean of 
the College of Agriculture. 

Dr. John H. Ferguson, of the department of phar¬ 
macology of the School of Medicine of the University 
of Michigan, has been appointed professor and head 
of the department of physiology of the School of 
Medicine of the University of North Carolina. Dr. 
Ferguson is known for his research on the mechanism 
of blood clotting. 

Db. Robert J. Masters has been appointed profes¬ 
sor and head of the department of ophthalmology at 
the School of Medicine of Indiana University. Dr* 
William F. Hughes, who since 1934 has been chair¬ 
man of the department, will continue teaching. 

Dr8. Howard W. Potter, clinical professor of 
neurology and psychiatry, and Nicholas B. Dreyer, 
associate professor of pharmacology, have been pro¬ 
moted to full professorships at Long Island CoUege 
of Medicine, Brooklyn. 

Dr. Riohard H. Logsdon, formerly librarian and 
head of the department of Xibraiy science at Madison 
College, Harrisonburg, Va,, has been appointed head 
of the department of library srience at the University 
of Kentucky. 

Db, Lewis F. Stkig, since 1936 librarian of Hamil¬ 
ton College, has been appointed assistant director of 
the Library School of the University of Illinois. 

Colonel Bradley Dewey, of Cambridge, Mass., 
who was recently appointed acting rubber director of 
the War Produetioa Board, has been named national 
rubber director. He succeeds William M, Jeffers. 

Edward M. Collins, who has been on leave of 
absence for a year from Kent State University to 


teach at Williams College, has been appointed pro¬ 
fessor and head of the departmait of chemistry at 
Illinois College, Jacksonville. 

Dr. E. J. Wbllhausek, associate professor of 
agronomy in the department of agronomy and genetics 
of West Virginia University and associate geneticist 
of the Agricultural Experiment Station, has joined 
the staff of the Eoidcefeller Foundation in Mexico 
City. 

Dr. Roberts A. Hearn, since 1936 director of in¬ 
dustrial hygiene of the Kansas State Board of Health, 
boa become medical director of the Indiana Division 
of the Republic Aviation Corporation. 

William B. Murphy has been appointed deputy 
vice-chairman for production of the War Production 
Board. He will direct aU production activities within 
the industry divisions and bureaus which report to 
the vice-chairman of the Office of Operations. Turner 
E. Currens has retired as chief of the Botanicals Unit 
of the Drugs and Cosmetics Section of the Chomioal 
Division. He is succeeded by Henry W. Heinie. Gar- 
deld R. McDonald, of Cleveland, has been made as¬ 
sistant director of the Textile, Clothing and Loather 
Division. 

Eobebt E. Allen has resigned as assistant deputy 
petroleum administrator of the Petroleum Administra¬ 
tion for War, to become director of the Department 
of Information of the American Petroleum Institute, 
New York. 

It is reported in Chemical and Enffineering New$ 
that Harry A. Campbell, who for thirty-four 3 rearB 
has been associated with the Bureau of Explosives, 
has been appointed chief inspector. 

The Journal of the American Medioal Associatiou 
reports that the committee on the teaching of tropical 
medicine of the Association of American Medical Col¬ 
leges has arranged that Dr. Donald B. McMullen, aaeo- 
diate professor and head of the department of hygiene 
and public health and aesooiate professor of bacteri¬ 
ology of the School of Medicine of the University of 
Oklahoma, ^ould go to Central America during the 
month of September to observe methods of tropical 
disease control. Be planned to spend about three 
weeks at a United Fruit Company hospital and et 
least a week with the local field unit of the Oi&pe of 
the Coordinator of Inter*American Affrirg. 

Dn. E. 8. Campbsli^ since 19^4 asitistant chief of 
range research of the Forest Berviee^ U. S. 
meiti cf Agriculture, will of a ^ 
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forest lends at the Southern Forest Bxperunent Sta¬ 
tion. These studies, to be conducted by the Forest Ser¬ 
vice in cooperation with the liouisiana Agricultural 
Experiment Station, were authorised by the Congress 
in the Agrioaltural Appropriation Act for the cur¬ 
rent dseal year. The first step is to be a survey 
primarOy of beef cattle grazing in the forests of 
Louisiana. Emphasis will be given to farms where 
livestock are grazed on forest lands as a major en¬ 
terprise rather than incidentally. The survey is ex¬ 
pected to bring out ways of coordinating forest 
grazing with the use of form pasture and other feed 
and to indicate improved forest-grazing practices. 
The survey also will show the important problems 
of etockmen and other agencies so as to work out 
and apply unproved management practices of forest 
grazing. It is believed that wartime production of 
meat, hides and wool can be increased considerably 
in Louisiana by better grazing management. There 
are sixteen million acres of forest land, 

Thk department of mechanical engineering of Buck- 
nell University has been named ^^The George T. Ladd 
Department of Mechanical Engineering’^ in honor of 
George T. Ladd, a Pittsburgh industrialist who has 
been a trustee of the university for several years. 

A ship launched at Baltimore on September 

13 was named for Henry Lomb, of the Bausch and 
Lomb Optical Company, who with John Jacob Bausch 
established the company in 1853. 

A SEBUBfl of five lecture-demonstrations on the cause, 
prevention and cure of various diseases will be offered 
for teachers at the American Museum of Natural His¬ 
tory on Friday evenings at 8 o'clock, beginning on 
October 2. The lectures will be given by specialists 
under the auspices of the New York Association of 
Biology Teachers. The program, together with the 
namelB of the lecturers, follows; October 2—“The 
Problem of Cancer," by Dr. Halsey Bagg. Novem¬ 
ber 6—'*The Problem of Syphilis,” by Dr. William 
Bayard Long. December 3-^“The Problem of Tuber- 
enlosis,” by Dr, Grant Thorbum. March 3—“The 
Problem of Emotional Disturbances of Youth,” by 
Br. Marion Kenworthy. May 6—“The Problem of 
Certain Diseases of the Circulatory System,” by Dr. 
WBlihm Goldring. 

first Xnter-Amsrican Qongress of Radiology 
wi4 be in Buenos Aires from October 17 to 22, 
under the auspioes of the Axg^tine Sooiely of Radiol- 

' ^ American Mescal Association 

eesfl^ for the Warren Trien- 
t<eodyed November 15. The 


Warren in honor of his father, Dr. John C. Warren. 
The accumulated interest is awarded every three years 
to the best dissertation considered worthy of a premium 
on some subject in physiology, surgery or pathologic 
anatomy, the arbitrators being the general executive 
committee of the Massachosetts General Hospital. 

Thx daily press reports that thirty scholarships for 
study in Great Britain are being offered by the com¬ 
mittee in charge of the British Boxer Indemnity Fund, 
Competitive examinations will be held on February 1, 
1944, at Chungking, Sian, Chengtu, Kunming, Kweilin 
and Taiho. Scholarships will be for students in phys¬ 
ics, mathematics, mechanical engineering, hydraulic 
engineering, aeronautical engineering, mining engi¬ 
neering, forestry, pharmacology, public health, eco¬ 
nomics, law, education and naval architecture. 

The Nev> York Times reports that an all-radio in¬ 
dustry planning board was formed in New York City 
on September 16 to guide the efQcient and orderly 
progress of radio and electronics after the war. Rep¬ 
resentatives of nine outstanding industries of the 
country announced that a tentative plan had been 
approved unanimously. These are the Institute of 
Radio Engineers, the American Institute of Electrical 
Engineers, the Radio Manufacturers Association, the 
American Institute of Physics, the American Radio 
Relay League, PM Broadcasters, Inc,, the Interna¬ 
tional Assoedation of Chiefs of Police, the National 
Association of Broadcasters and National Indepen¬ 
dent Broadcasters. For the first time a supervisory 
body has been formed designed to avoid chaos in 
radio-electronic post-war reconstruction. Operations 
will begin on September 29, at which time various 
engineering groups will be set up to undertake definite 
projects. Any technical project allied with radio and 
broadcasting will come under the advisory supervision 
of the board. 

The New York Times also reports that William L. 
Bait, vice-chairman of the War Production Board, 
American member of the Combined Raw Materials 
Board, has announced the organization of a combined 
oemBervation committee, the American counterpart 
of tbe Anglo-American Conservation Committee set 
up in London last February. The purpose of the 
oomhined committee is to correlate the conservation 
work done in Great Britain and the United States by 
the active interchange of information in regard to 
oofiaervation measures developed here, in Canada and 
in the United Kingdom. Howard Coonley, director 
of the eonservation division of the War Production 
has been named ehairman of the combined com- 
mitlee^ and a deputy chairman is to be appointed by 
^e Bfitiah, members of the Combined Production and 
Reaoimeee Board and ^e Combined Raw Materials 
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Board. The work of the committee will be concerned 
with savings through simpliftcation, standardization 
and the use of alternative materials. 

In accordance with a reorganization plan all dairy 
research will be centered at the New York State Col¬ 
lege of Agriculture at Ithaca, and the program at the 
Experiment Station at Geneva will be developed along 
the lines of horticultural research and related fields. 

The Cutter Laboratories at Oakland, Calif., have 
arranged to erect a new plant for the production of 
penicillin. 

According to the daily press, in order to assist in 
meeting the shortage of technical help in many of the 
war plants of the State of New Jersey, Rutgers Uni¬ 
versity is sending instructors directly into factories 
to conduct in-service training classes. The courses are 


tuition free. Workers are saved the time which other¬ 
wise they would have to spend commuting between fac¬ 
tory and school. This will not interfere with the oper¬ 
ation of the university’s public war-training centers 
where general instruction will be carried on in engi¬ 
neering, science and management. A similar plan is 
being put into effect by the Manhattan College School 
of Engineering, New Yorit City. 

The Journal of the American Medical Association 
reports that the Faculty of Medical Sciences of Buenos 
Aires recently oi^ened its new building, occupying a 
whole block. It consists of twenty floors and will 
house the faculties of medicine, biochemistry, pharma- 
cology, odontology, the Institute of Pathologic 
Anatomy, the Pardo Maternity Hospital and the 
Pavilion for tabetic patients. 


DISCUSSION 


TWENTY-FIVE-YEAR EFFORT AT SAVING 
NATURE FOR SCIENTIFIC PURPOSES 

Nearly all interests excepting that of natural 
science are organized so as to exert pressure upon 
legislative and executive bodies when there are con¬ 
flicting interests relative to land use. There are in 
North America, north of Mexico, more than five hun¬ 
dred local and national scientific biological organiza¬ 
tions, most of which under ordinary circumstances are 
committed to saving of samples of biotic communities 
or samples of vegetation for the scientific use of 
present and future generations. It is evident that, 
if some kind of union of those interested forces could 
be brought about, a great many movements detrimen¬ 
tal to the interests of science and humanity might be 
checked or retarded. Likewise movements beneficial 
to science could be accelerated through the influence of 
a united effort. The writer was appointed chairman 
of a committee in the Ecological Society of America 
in March, 1917, and served until 1938. This commit¬ 
tee was charged with the listing of natural areas suit¬ 
able for preservation. This proved to be the beginning 
of an effort to organize the scientific interests of the 
United States and Canada for the purpose of preserv¬ 
ing nature. The list of natural areas, with related 
material, was published in 1925 as The Naturalists* 
Guide to the Americas, The closing out of the remain¬ 
ing copies of this publication by the publisher early 
in 1942 marked the twenty-fifth year of experience 
with the problems concerned. 

An effective type of organization was brought about 
and has operated successfully for about sixteen years. 
Experience has shown that two types of committee 
are essential; (1) A Study Committee to inquire into 
the use and disposal of lands which included natural 


biotic communities, and (2) a Public Contact Commit¬ 
tee to urge governmental agencies to act in certain 
ways. This one can include no employees of the 
national government. The second committee would 
be responsible not only for exerting pressure but also 
for organizing the pressure of the affiliated local 
societies and national organizations. Such an organ¬ 
ized effort was successful in bringing about the estab¬ 
lishment of the Glacier Bay National Monument in 
Alaska. In this case, application was made to the 
executive department of the United States Govern¬ 
ment and was said at the time to bo one of the most 
unified demonstrations ever experienced by the offi¬ 
cials concerned. There were other partially successful 
efforts to prevent the despoliation of national parks, 
monuments, etc. 

The organization of the Public Contact Committee 
included two or more representatives in each political 
division (states, etc.) to provide an annual list of 
officers of local organization in their territory. The 
officers of the organizations changed and they fre¬ 
quently have not understood what they were expected 
to do and frequently lost interest. Of course the state 
representatives of the committee who were called upon 
to report did not always succeed in giving the infor¬ 
mation. These difficulties were the exceptions and 
were not at all prevalent. The expense of the com¬ 
mittee operation has at all times been considerable and 
down to 1937, only 29 per cent, of it was paid by the 
society, oven though some contributions of institutions 
where the committee officers were housed were not 
included in the total. A considerable part of the 
expense was provided by contributions of the inter^ 
ested sodeties who were a part of the organitcatkm* 

A report, however, wiw sent to each eontaribiititi^ 
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society showing what had been attempted and accom¬ 
plished during the preceding year. The local and 
contributing societies were appreciative of such publi¬ 
cations and reprints as could be supplied from time to 
time, but there was no regular publication, a fact 
which interfered with the payment of contributions 
for the work. In spite of difficulties, it has been 
demonstrated that it is clearly possible to make the 
local scientific bodies into an effective force. What 
appears to be needed is some means of keeping them 
in contact with the central committee. 

In spite of the fact that the majority of members 
are interested, the Ecological Society of America has 
not yet developed sufficient interest to put this or any 
other plan on a permanent workable basis. At the 
end of the twenty-five-year period, the project is 
probably no better established than at the end of the 
first nine years, when the machinery was first put to 
Work in the case of the Glacier Bay National Monu¬ 
ment. With the wartime and post-war pressure to 
destroy nature already mounting, it is well for those 
interested in its preservation for scientific purposes 
to look over the machinery by which some of it may 
possibly be saved. 

V. E. ShkiiFoed 

Universitv or Illinois 

ON METHODS OP ^^STARRING" AMERICAN 
MSN OF SCIENCE 

Thk recent discuHsions in Sciknoe regarding the 
practice of “stairing” deserving men of American 
science seem to have missed the crux of the problem. 
The question of the usefulness or fairness of such a 
practice depends entirely upon the accuracy of the 
method by which the desired end is attained. If it 
gives predominating chances of selection to certain 
scientists with the exclusion of others equally worthy 
of consideration a serious injustice is done and the 
value of the practice of “starring^’ is correspondingly 
decreased. That the present method of “starring” 
affords a very unfavorable opportunity of selection 
for many deserving men can be very easily proved. 

Forty-two research institutions ore represented on 
a recent list of 82 chemists, nominated for inclusion 
among the 175 leading chemists of America, from 
which list 44 are to be selected for “starring” in the 
seventh edition of the Biographical Directory of 
American Men of Science. These institutions, with 
the number of nominees belonging to each, are indi¬ 
cated in the accompanying list. 

A few questions that every thoughtful recipient of 
this list might ask are; (1) What plan of nominations 
was adopted that gave Massachusetts Institute of 
Technology 8 times as many nominees for starring as 


Massachusetts Institute 


of Technology. 8 

IlHuois .-. 7 

Wisconsin . 5 

Pa. State Ool,. 4 

Oalifomia . 4 

Columbia . 4 

Michigan . 3 

Northwestern . 3 

Chicago . 3 

Stanford . 2 

Minnesota .. 2 

Princeton . 2 

Ohio State . 2 

Merck and Co. 2 

Nat. Bur. Standards . 2 

Pennsylvania . 2 

Harvard . 2 

Pittsburgh . 1 

Purdue . 1 

Distill. Products. 1 

Eastman Kodak . 1 

U. 8. Bur. Minos . 1 


Brooklyn Polytech, -. 1 

liockefeiler Inst. . 1 

Cal. Inst. Tech. . 1 

Monsanto Chem. Co. 1 

Conn. Agr, Eirot. Bta. ... 1 

Gen. Aifilino Co. . 1 

U. 8 . Dept. Agr. . 1 

Now Eng. Ind. Research 

Foundation . 1 

Shell Develop. Co. . 1 

Missouri . 1 

Rohm and Haas Co. .. 1 

Boll Tel. Labs. 1 

Ethyl Goa Oorp. . 1 

Brown . 1 

Oalco Chem. Co.. 1 

Cornell . 1 

Harvard Med. . 1 

Esso Labs. 1 

U. 8 . Rubber Oo. 1 

Nebraska . 1 
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the California Institute of Technology or any of the 
other 24 institutions having only 1 nomineeT Is this 
proportion based upon number or productivity of re¬ 
search stuff? (2) How does it happen that Yale, 
Johns Hopkins, Mellon Institute of Industrial Re¬ 
search and scores of other important chemical research 
institutions are not represented? (3) Has chemi¬ 
cal research fallen so low in the institutions not men¬ 
tioned on this list that they have no candidates worthy 
of being starred? Such a conclusion is too unreason¬ 
able to be considered, (4) Has general interest in 
the practice of starring men of science become so 
slight that many directors of research are indifferent 
about it and do not take the trouble to sponsor can¬ 
didates? This is perhaps one explanation for the 
very unbalanced list of “starrable” chemists now being 
submitted. 

Whether the situation ns regards chemistry exists 
also in the lists of iioininceB for other sciences the 
writer has no means of knowing. If the same condi¬ 
tions prevail generally then the present system of 
selecting “stars” for inclusion in the Directory of 
American Men of Science is of little value and might 
just as well be discontinued. 

There is nothing so fallible ns human judgment and 
if the practice of starring men of science is to be 
continued it should be based upon purely impersonal 
methods of selection which are free from the faults 
of indifference, favoritism, etc., that give rise to un¬ 
fair representation. Impersonal methods are in fact 
the only means of enabling a voter to make a selection 
from a long list of candidates of whom the majority 
are unknown to him. Among such impersonal criteria 
may be mentioned numbers of papers published in a 
given period of years, numbers of patents taken out, 
rank of position, offices held in scientific societies, 
honors awarded, etc. Each one of these methods has 
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oertain limitations, yet when considered together on a 
rating sheet the combined weighted average is as ao- 
curate as can be achieved by statistical methods of 
evaluation, and it is vastly superior to the result 
obtained by the common method of marking a long 
ballot upon the basis of personal acquaintance or of 
solicitation. 

The author has compiled lists of selected chemists 
for his personal use from the decennial author indexes 
of Chemical Abstracts, If for this ten-year period 
a chemist shows a productivity, as author or coauthor, 
of over 20 papers, his name is added to a preliminary 
list to which other criteria are then applied. A pre¬ 
liminary list thus compiled includes deserving names 
that are not included on the list of chemists submitted 
by the editor of the new Directory of American Men 
of Science. It is open to the objection that an index 
of papers includes many items of trivial seientiflo im¬ 
portance, but it has its use as a rough rapid sorting- 
out method which can be combined with the results of 
other criteria, according to the purpose of the eom- 
pilation. 

Because of the frequency with which the Directory 
of American Men of Science is consulted and of the 
high regard in which it is held, it is most desirable 
that its method of “starring,” in order to avoid the 
injustice of overlooking worthy candidates, be based 
upon impersonal methods of the highest attainable 
accuracy. 

C. A. Browns 

If. 8. Drpabtmxnt or Aoriculturs 

CLAVACIN AND THE PRESS 

Recently a press article appeared in many news¬ 
papers concerning the work done in this laboratory on 
davacin, an antibiotic substanee obtained by Asper¬ 
gillus clavatua. The release given to the local press 
was so worded as to emphasize the fact that this mate¬ 
rial was being tested against plant pathogenic bacteria, 
and full credit was given Dr. S* A. Waksman, of the 
New Jersey Agricultural Experiment Station, and his 
associates for their discovery and pioneer work on 
olavaein. It was compared with penicillin, and the 
statement was made that davacin was more bacteri- 
oidal for some species of bacteria than was penicillin. 
Due to the wide publicity given penicillin, this state¬ 
ment attracted the attention of the outside press, and 
unfortunately resulted in decidedly misleading state¬ 
ments regarding the possibility of davacin as a power¬ 
ful new remedy for human diseases. Furthermore, 
gome of the abbreviated articles made no mention of 
the previous work of Dr. Waksman and his associates. 

The work done in this laboratory has been concerned 
primarily with the testing of davacin-containing fil¬ 
trates on bacterial plant pathogens. This researeh 


was undertaken as a result of the pnblieation; by 
Waksman, Homing and Spencer (Boienob:, 96; 202* 
203, 1942) indicating that AspergiUus cHavatue pro¬ 
duced a bactericidal substance which was effective 
against both gram-positive and gram-negative organ¬ 
isms and, furthermore, its action was bactericidal as 
well as bacteriostatic. Since most species of bacteria 
causing plant diseases are gram-negative we reasoned 
that davacin might be more useful in the control of 
plant pathogens than any of the many other myeoge- 
nous baoteriddes whieh had been described. 

Dr. Waksman kindly furnished me a strain of 
Aspergillus clavatus which he had found to be very 
active in the production of the bactericidal substance. 
Using the media and the technic he suggested, we were 
able to obtain a material which gave similar results to 
those obtained by Dr. Waksman when tested against 
Staphylococcus aureus, the test organism used by 
most investigators. Using the unconcentrated, sterile 
filtrate, a series of tests were run against over twenty 
species of phytopathogenic bacteria. The detailed 
results and methods used will be published in full at 
a later date. In general, bacteriostatic action was ob< 
served in all cases at fairly low concentrations, while 
bactericidal action varied greatly. A comparison of 
Staphylococcus aureus with Phyiomonas pruni indi¬ 
cated that the latter could be used as a standard 
organism for plant pathogens, since the lethal dose 
was about the same for these two organisms. 

Comparisons of penicillin and davacin were made 
on some of the plant pathogens, in each case using the 
unconoentrated filtrate from PeniciUfum notatum and 
Aspergillus clavoAus. The PenidlUum notatum cul¬ 
ture was one known to produce a high yield of peni¬ 
cillin and the filtrate was standardized with Staphylo¬ 
coccus aureus as the test organism. The PemcHUum 
notatum filtrate failed to show any decided bacterieidal 
action against a number of the phytopathogenic spe¬ 
cies, whereas the Aspergillus filtrate isAowed its usual 
potency. 

It is to be r^retted that this comparison of davacin 
and penicillin, when reported in the press, resulted in 
a flood of letters from people suffering from all kinds 
of diseases, whose hopes had been raised by the results 
obtained from penicillin and the wide publicity given 
this new “miracle drug.” Dr, Waksi^ has stated 
that davacin is quite toxic to animals and, certainly 
in its present form, is not likdy to be a rival of 
penidllin or the sulfa drugs. It should be recalled, 
however, that penidllin was r^Kirted as “toxic^ when 
injected into animal tissues before it was highly 
purified. 

W. A^nuaisdw 
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SCIENTIFIC BOOKS 


BLOOD GROUPS AND TRANSFUSION 

Blood Groups and Trcmsfusion. By A. 8. Wibneh. 

Charles C Thomas. 1943. 

This is the third edition of a book which has become 
the best known and most popular in its deld. The 
author is one of the moat eminent of present-day 
workers in blood @ 7 * 00 pin^. While there are a good 
many persons in this country with wide experience 
in blood transfusion, and a number with intimate 
acquaintance with serological techniques as applied to 
blood grouping, Dr. Wiener is one of the few who 
is qualified to write as an authority on both fields, and 
the result is n book of unique usefulness. It is so 
written that it may be used immediately by those not 
previously acquainted with the subject, but it is at the 
same time quite con) pic to, so that there will be few 
owners of it who will need to seek more complete 
treatises, of which in fact there are none which are at 
all up to date. Those sections which may be of in 
terest only to specialists are given in small print and 
may be omitted by the beginner without loss of con¬ 
tinuity. The reader who desires more detailed infor¬ 
mation will progress in nearly every case directly to 
the current periodical literature. 

The last three years have witnessed a marked in¬ 
crease of interest in the fields of blood transfusion and 
blood grouping, owing not only to the outbreak of the 
war, but also t-o the widespread adoption of ‘'blood 
banks” in civilian hospitals and to a much greater 
use of fresh and dried plasma and other blood sub¬ 
stitutes. At the same time it is gradually coming to 
be realized in technical laboratories that blood group¬ 
ing is not n casual affair to be entrusted to the un¬ 
trained intern or technician, but a very important 
operation, upon the successful performance of which 
may depend the life of a patient. In addition, the 
increasing recognition that the subgroups, and in par¬ 
ticular the blood factor known as Rh, may, and often 
do, play a role in transfusion incompatibilities, has 
made it essential that those who undertake to direct 
blood grouping be equipped with rather more special¬ 
ized knowledge than is possessed by the average med¬ 
ical man. The role of Rh in erythroblastosis fetalis 
bos also contributed to the change. Hundreds of new 
articles on these subjects have appeared since the 
second edition of this book, and Dr, Wiener has ably 
attempted to enlarge and bring the volume up to date. 

The gmeral intention of the book is to summarize 
the present knowledge concerning the theory and tech¬ 
nique of blood grouping; to present the applications 
to clinical, legal and veterinary medicine, and in an- 
^I^pology, and to easembie and integrate the essen¬ 


tial facts concerning the transfusion of whole blood, 
plasma and serum. There are 22 chapters; two intro¬ 
ductory chapters dealing with the general facts about 
the blood groups, one on sources of error in blood 
grouping, one on the history of transfusion, one on the 
selection of donors, three dealing with transfusion, a 
chapter on fundamental genetic principles and chap¬ 
ters on the heredity of the groups, subgroups and M, 
N types. The subgroups and other individual blood 
differences are discussed in separate chapters, ns is 
the Rh factor. The occurrence of the group sub¬ 
stances in organs and body fluids, the evolution of the 
blood groups, the relation to disease, all have their 
chapters, as do the forensic applications to disputed 
parentage and the grouping of blood .stains. The ap¬ 
plications to anthropology are also discussed in a 
separate chapter which contains considerable data in 
tabular form. 

The book contains 438 pages, 132 more than the 
second edition. Part of the additional material is 
comprised in the two new chapters, one dealing with 
the transfusion of stored blood and blood substitutes 
and the other with the recently discovered Rh factor 
and its role in erythroblastosis fetalis. Most of the 
new material, however, is in the form of additions to 
original chapters, some of which have been almost 
completely rewritten. The chapters on transfusion 
have been improved by the in<dusion of some now 
illustrations which are groutly superior to those of 
former editions. The anthropological chapter has 
been enlarged by the inclusion of new tabular data 
and illustrations showing certain salient features of 
the world distribution of the blood-grouping factors. 
Newer and more specialized techniques, such as the 
determination of blood groups from mummified mate¬ 
rial and from bones, are also discussed briefly. 

The most useful features of tl)e book are probably 
the clear expositions of the fundamental principles 
and the basis for division of blood into groups and 
siibgroups and the descriptions of the technique of 
performing such tests, together with the very clear 
and detailed descriptions of transfusion technique and 
the indications for and results of transfusions. Par¬ 
ticularly notable is the detailed discussion of the new 
Rh factor and methods of detecting it. Second only 
to theae sections are the disenssions of the heredity of 
the various groups and types and the application of 
this knowledge to forensic medicine and other fields. 
The discussion of individual blood differences in ani¬ 
mals is also very good. 

Possibly the least satisfactory chapter, in the opin¬ 
ion of the reviewer, is that on the anthropological ap¬ 
plications. For, although the data presented in the 
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tables are a good eeleetion and arc up to date, tbe 
discussion in the text is still too closely modeled on 
that of the first edition, which was written when many 
important facts were yet unknown and the signilicance 
of certain of the older data was still unappreciated. 
In particular there are several paragraphs, tables and 
graphs which might load the unwary reader to sup¬ 
pose—falsely, I think—that Dr. Wiener holds the now 
abandoned theory that all American Indians, before 
white contact, possessed only blood group 0. The 
data of Kahm, Golden, Matson and Schrader, and 
the calculations of Wyman and Boyd, which combined 
to render this theory untenable, are however referred 
to, and one may feel sure that the imperfection will be 
corrected in future editions. 

The book is characterized by very complete refer¬ 
ences to the literature, in the form of footnotes to the 
text, as well as a bibliography of works of general 
reference. There is a very excellent subject index. 
Typography and format are of the same high quality 
as in previous editions, and the paper and binding 
appear to be excellent. 

Wm. C. Bovi) 

Boston University School or Mew cine 

CHEMISTRY 

Physical Chemistry. By Frank H. MacDougall. 

Revised edition. 709 pp. New York: The Mac¬ 
millan Company. 1943. $4.25. 

The gfjod reception of the first edition (1936) of 
this text-book has led to the publication of its second 
edition (see preface). One who is familiar with the 
first edition will find the second almost unchanged, 
for “the author has not considered it necessary to 
make many substantial changes in the material dis¬ 
cussed or in the manner of treatment.*' In particular, 
many will be glad to see that the large section devoted 
to chemical equilibrium has been retained without an 
alteration. 

The principal revisions are the following: The table 
of natural isotopes has been brought up to date, the 
table of standard E.M.F.'s has been enlarged, three 
pages on liquid crystals and glasses have been added, 
the section on artificial radioactivity has been rewrit¬ 


ten, one page on the glass electrode has been added, 
and the derivation of the Gibbs adsorption equation 
has been made more rigorous. 

Several smaller improvements have been made* 
Equation II-(11) and Equation VII-(20), which 
contained errors in the first edition, have been cor¬ 
rected. Three problems have been added. The sym¬ 
bol E has been used instead of U for the energy of a 
system, so the text now follows the Lewis and Randall 
notation used by most American thermodynamics texts 
(including that of the author). The numerical values 
of the general physical constants have been brought 
more nearly up to date, though those given do not 
agree with Dirge's latest (1941) values. 

Since so few major revisions have been made in 
the text, several deserving topics have been given no 
more space in the second edition than they had in the 
first. For example, quantum mechanics has not been 
treated at any great length, while the theory of reac¬ 
tion rates has been omitted entirely. It is to be hoped 
that the author will devote additional space to some 
of these topics in future revisions. 

It is disappointing to see that the old bombardment 
theory of osmotic pressure has been retained. 

The decomposition of N^O as an example of a 
second order reaction (p. 416 and Problem 7 on p. 
446) should be abandoned, since experimental work 
more recent than that cited in the text has shown the 
reaction to be of 3/2 order (c/. Pease, “Equilibrium 
and Kinetics of Gas Reactions/' Princeton University 
Press, 1942, pp. 129-134). In fact, a portion of the 
chapter on kinetics might well be devoted to 3/2 order 
reactions. 

If the old equation of Bodenstein and Fink for the 
kinetics of oxidation of SO, on platinum is quoted, 
mention should also be made of the recent and much 
more satisfactory equation of Uyehara and Watson.^ 

These few omissions do not, of course, seriously 
impair the value of tbe book. The first edition was, 
and the revised edition remains, a well-written and 
useful text-book for beginning physical chemistry. 

R. E. Powell 
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SPECIAL ARTICLES 


THE SEROLOGICAL ACTIVITY OF DENA¬ 
TURED ANTIBODIES^a 

As a logical sequence to recent investigations on the 
effects of regeneration on the antigenic activity of 

1 This work was supported by the Rockefeller Founda- 
tion and by the Lederle Laboratories, Inc. 

* Taken from a thesis to be presented by J. O. Erickson 
to Graduate School of Arts and Sciences of l)uke Uni^ 
veraMy, partial fulfilment of the requirements for the 
degree of doctor of philoBophy. 


serum albumin,we have studied the influence of 
denaturation and regeneration on the immunedgieid 
functions of antibodies. 

Tlffi source of antibody was a ooneentrate of divo-^ 

Hnd. Enff. Chem., 85; 541, 1948. 
e J. 0* Briekson wad H* Neurath, /o«r. Eep* lf«A, 70: 

^tK J* 0. BrlekiOii, 

061000 , 
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I«at 1 luid II aDtipneumociaoeiu horae aerum, 
obtained throxigh the coixrteey of the Lederle Labora- 
tories^ Inc« Over 80 pcsr eent. epecifleelly preeipitable 
antibody of type I was isolated by successive precipi¬ 
tations with SSB I in the antibody excess region, and 
subsequent dissociation of the specific precipitate with 
15 per cent. NaCl solution.Guanidine hydrochlor¬ 
ide, whose action on normal horse serum globulin, GI, 
has previously been studied,^ was used as a denaturing 
agent. 

Irreversibly denatured <uid regenerated antibody 
were prepared by treatment of a 2 per cent, solution 
of the native antibody with 8 M guanidine hydrochlor¬ 
ide, removal of the denaturing agent by dialysis and 
separation of the irreversibly denatured fraction by 
isoelectric precipitation/ The regenerated protein, 
remaining in the supernatant solution, was readily 
soluble in water and in physiological saline; the 
highly insoluble irreversibly denatured protein could 
be dissolved in 2 per cent. KaCNS in saline, to the 
extent of about 0.3 mg of protein N per ml, at pH 0.5. 

After it was found that all fractions were spe¬ 
cifically preeipitable by the homologous antigen (BBS 
J), quantitative precipitin titrations were performed, 
using the method of Heidelberger and Kendall/ 
Comparison of the serological activity of native and 
regenerated antibody was made in physiological saline 
solutions, that of native and irreversibly denatured 
antibody in 0.9 per cent, solutions of NaCl containing 
also 2 per cent. KaCNS. Representative data relat¬ 
ing to the equivalent combining ratios of mg antibody 
N to mg antigen, R, and to the per cent, of specifically 
preeipitable antibody nitrogen, N^ are given in 
Table 1. 

TABLIfi 1 


PreoaratioD 

Solvent 

B 

Per cent. • 
antibody N 
speclflcallv 
predictable 

Native andOody . ^ 

0.0 per cent NaCl 

3.3 

so 

Native antibody .. 

0.0 iter cent NaCl + 

2 per cent. NaCNS 

2.0 

37 

Irreversibly dena¬ 
tured antibody . 

0.0 j>er cent NeCl + 

2 per cent. NaCNS 

1.3 

50-60 

Bc^imrated and- 

0.0 per cent Nap 

0.0 

TO 


The data reveal no significant difference in the equiva¬ 
lent combining ratio of native antibody in saline and 
in the presence of NaCNS. When the supernatant of 
the specific precipitate, obtained at the equivalence 
point in the presence of NaCNS, was dialysed against 

/ B. T. (3how and B. Wu, CJttaeee Jour, of Physiol., 11: 
it«l, 1W7. 

: « Eeidelhfiirgar and F. £. Kendall, Jowr, IBwp. Med., 

<54: IjfiL 1930. 

t NeWiih, Ooop«r and J. O. Bridcson, Jour. 

U2t m. 1941. 

^ f . Bt Kendall, 


saline, no additional precipitation occurred unless 
more antigen was added, indicating that NaCNS had 
shifted the equilibrium between antigen and antibody 
rather than inhibited the precipitation of the antigen- 
antibody complex. 

The difference in combining ratio between native, 
imversibly denatured and regenerated antibody may 
be ascribed either to a change in effective antibody 
valence or else to changes in their molecular dimen¬ 
sions, as they have been found to ocepr when normal 
horse serum globulin GI is treated with concentrated 
solutions of guanidine hydrochloride. Molecular 
weight studies on these fractions are under way. 

It is of considerable significance that the denatured 
and regenerated antibody were serologically active, 
and the general theoretical and practical aspects of 
this finding will be discussed elsewhere. 

The fact that the n^generated antibody is nearly as 
fully preeipitable by the homologous antigen (70 per 
cent.) as the native (80 per cent.), and the irreversibly 
denatured material even more so, when measured 
under comparable external conditions (50 to 60 per 
cent, as compared to 37 per cent.), suggests that, con¬ 
trary to Pauling's hypothesis,® the difference between 
antibody globulin and normal globulin is not merely 
one of steric arrangement but probably one of amino 
acid composition. If denaturation of nonrial serum 
globulin, followed by regeneration in the presence of 
an antigen, should give rise to a fraction of a material 
possessing antibody activity,^® then, conversely, re¬ 
generation of a denatured antibody in the absence of 
the specific antigen should, in keeping with that 
hypothesis, yield a material essentially devoid of sero¬ 
logical activity. This, however, is not the case. 

It remains to be seen whether the denatured and 
regenerated antibodies are effective in animal protec¬ 
tion; requisite experiments are under way. Experi¬ 
ments on tlie relative antigenic activities of these frac¬ 
tions and on their antigenic relation to native and 
denatured normal serum globulins will be reported 
elsewhere. 

John 0. Ebickson 
Hans Neitbath 

Dxfabtuxnt or Btoohehibtby, 

School or Medicine, 

Duke Univeksity 

protective effect of separate in¬ 
oculation OF SPOTTED FEVER 
VIRUS AND IMMUNE SERUM 
BY INTRADERMAL ROUTE 

The purpose of the present work is to investigate 
the pOBsihility of protecting a susceptible animal 
against spotted fever by using minute doses of specific 

Padfing, Jour. Am. Chem. Soo., 62; 2648, 1940. 

and D. H. Oampbell, Jour. Sstp. Med., 76: 
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rabbit hyper-immune serum. The immune serum was 
produced by repeated inoculations of rabbits with 
both spotted fever vaccine and the virus,^ The intra- 
derma 1 route of inoculating guinea pigs with virus and 
scrum was used. 

Our study is based on the known phenomenon in 
which the infiltration of the skin in susceptible ani¬ 
mals with specific immune serum affords protection 
against subsequent inoculation with the homologous 
virus of vaccinia.^' ** 

Three main factors were considered: the site of 
inoculation, the time factor and the amount of im¬ 
mune serum. 

An area of i square inch of guinea pigs’ skin was 
infiltrated first with 0.4 cc of immune serum, and then 
two hours later 0.1 cc of virus was injected int(^ this 
area. These animals remained afebrile and proved 
immune to subsequent reinfection with spotted fever. 

Fifteen guinea pigs were then treated with 0.1 cc of 
virus and 0.4 cc immune serum simultaneously at the 
same site. Ko fever was noted in eleven of them, while 
four developed spotted fever. Only three of the non¬ 
reacting animals showed solid immunity to subsequent 
reinfection with spotted fever. Of six other guinea 
pigs injected with virus and serum as above but at 
different sites of the body, five developed typical 
spotted fever. 

In the next series of thirteen guinea pigs smaller 
anjounts of immune serum were used: 0.1 cc, 0.05 cc 
and 0.025 cc, the serum and 0.1 cc of virus given 
simultaneously and at the same site. Of these none 
developed spotted fever. Four weeks later they were 
all reinfected with a five-fold dose of virus and nine 
animals showed complete immunity in striking con¬ 
trast with the control animals. 

Inactivation of the virus in the skin was followed by 
solid immunity even when 0.025 cc of immune serum 
was injected at the same site and as long ns 18 hours 
following the virus injection. Experiments are now 
under way to find out the lapse of time subsequent to 


virus inoculation after which immune serum will still 
protect the animal. 

It is hard to believe that the negligible amount of 
0.025 cc of immune serum could afford any degree of 
passive immunity. We may presume, however, that 
the virus absorbed by the highly potent anti-acrum in 
the tissue acted as a sensitized vaccine. It is also 
possible that this amount of serum was not able to 
neutralize the virus completely, leaving a fraction of 
the virus to escape. Nevertheless, this negligible quan¬ 
tity of free virus would contribute to the protection 
of guinea pigs against the reinfection and thus confer 
a solid immunity. This interpretation clarifies the ap¬ 
parently puzzling phenomenon in which some of the 
guinea pigs treated with the same dose of virus (0.1 
cc) but with larger amounts of immune serum (0.4 cc) 
did not develop immunity. Under these circumstnmses 
the virus was evidently rendered completely innocuous 
and the antigenic properties altered by the excess 
serum. 

Whatever the intrinsic nature of these phenomena 
may be, they strengthen the emphasis laid originally 
by Besredka^ on the role of the skin in infection and 
immunity. Due to certain autonomy of the skin as an 
organ it is possible by intradermal introduction of an 
attenuated patiiogenic agent (bacterial or viral) to 
create a local immunity which is a step toward the 
production of a general immunity. In our work a 
local interception of the virus was achieved in various 
degrees by minute doses of specific anti-serum. Thus 
far the interception of the virus is still possible after 
18 hours, but further experiments are in progress. 

It will be of interest to detennine whether it is pos¬ 
sible to prevent the disease by the above method when 
the original tick virus is used, 

Ludwik Anigstbik 
Madbro N. Bader 
Gerald Young 

Depaetment op Peevbntive Medicine and 
Public Health, Universitt op Texas, 

Medical Branch 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


OBSERVATIONS ON THE BIOLOGICAL 
VALUE OF A MIXTURE OF ESSEN¬ 
TIAL AMINO ACIDSi 

In a series of convincing experiments, Rose* estab- 

1 N. H. Topping, Puhh Sealth Sep., 65: 41, 1940. 
a C. H. Andrewea, Jour, Path, and Bact., 31: 671, 1928. 
« E. W. Fairbrother, Jour. Path, and BaoUf 35: 35,1932. 
^E. H. Green and E. F. Parker, Jour, of Immun., 45: 
171, 1942. 

1 From the Department of Pediatrics, Johns Hopkins 
Hospital, Baltimore, Maryland. This investigation was 
by grants from the Eoekefeller Foundation, Nutri* 
tion Fouxmatlon, Merck and Company and E. B. Squibb 
;«ad Bona. 


lished the conception, now generally accepted, that 
only nine amino acids are essential for the growth of 
the rat, but that a tenth, arginine, muat be supplied 
to attain maximal growth. The technique employed 
by him consisted in eliminating amino acids one at a 
time from a dietary mixture containing both essential 
and non-essential amino acids. Impairmejit of growth 
occurred only when one or another of the ten ‘‘essen¬ 
tial” acids was eliminated. 


a W* C, Bose, Physiol, Eat;,/18 1 109, 1988, 
a A. Besredka, “Btudes aur 
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In addition to these olassio studies, Rose etated in 
X938^ that animals whose only source of dietary nitro¬ 
gen was a mixture o£ the ten essential amino acids 
“gained in weight just as rapidly as when all the pro¬ 
tein components were supplied preformed.” Those 
latter experiments have never been published in detail. 
The question as to whether a mixture of essential 
amino acids provides an adequate substitute for 
dietary protein or complete protein hydrolysates has 
obvious practical implications. The recent study of 
Elman and Lischer^ in dogs suflPering from shock and 
that of Bauer and Berg” in mice have shown that a 
mixture containing only essential amino acids is dis¬ 
tinctly inferior to a complete amino-acid mixture. 
In view of these results, it seemed desirable to us to 
carry out further experiments on rats in which the 
growth and nitrogen retention of animals whose sole 
source of N was on essential amino-acid mixture was 
compared with those of animals receiving complete 
amino-acid mixtures. 


ExperimkktaIi 

Studies were carried out on young animals from a 
hybrid colony of albino and hooded Norwegian rats. 
Four diets were used which dilTered only in the com¬ 
position of the nitrogenous moiety.® In diet “EAA,” 
nitrogen was furnished as an essential amino-acid mix¬ 
ture® which differed, however, in some respects from 
that of Rose: the proportion of biologically “cf- 

8 Ref. 1, page 129. 

*R. Elman and C. B. Lischer, Jour, Am. Med» Asn.f 
121 i 498, 1943. 

8 0. D. Bauer and 0. P. Borg, Jour. Nittr., 26; 51, 1943. 

8 The basal diet had the following composition; 

Nitrogenous moiety . 108.6 ^ms 

(In the case of the essential amino- 
acid mixture, the quantity taken was 
138.3 gms, allowance being made for 
the non-utilizability of the unnatural 
forms of certain amino acids added 
in the racemic form.) 

NaHOO. . 20.0 gms 

Mineral mirturer . 14.8 

Sucrose . 110.7 

Starch . 310.0 ‘‘ 

Agar . 14.8 ** 

Cod liver oil. 36.9 “ 

Crisco ... 140.0 

Brewer's yeast .. 31.2 ** 

W. M. Oox and M. Imboden, Proo. 8oc. Pxp. PioU and 
34: 448, 1936. 

8 Essential amino-aoid mixture; 

1-tryptophane . 4.6 gms 

Mysine HCl . 19.2 

l-cystine . 2.5 

d-histidlne HOI . 6,8 

d-arginine HCl . 12.7 “ 

Meucine . 12.0 “ 

Meucine—iaoleucine 

mixture .. 14.0 

dZ-Toline . 32.0 ^ * 

dZ-mothionxne . 7.0 “ 

di-phenylalanine . 15.6 ** 

dl-threoniae ... 12.0 


IBS.Sgms 


feetive” amino acids used was that found in a typical 
animal protein—casein, and in addition a small 
amount of cystine was added. In diet “A,” the nitrog¬ 
enous moiety consisted of Amigen,® an enzymatic 
digest of casein in which approximately 16 per cent, 
of the nitrogen is derived from pancreatic protein. 
In diet “CTH,” nitrogen was supplied as an acid 
hydrolysate of casein prepared in this laboratory 
which had been fortified with 1 per cent, cystine and 
1.6 per cent, tryptophane, and in diet it was sup¬ 
plied as unhydrolyzed casein. The food intake of 
animals on the “A,” “CTH” and “C” diets was re¬ 
stricted to that of the animals on the essential amino- 
acid mixture. 


Results 

The weight curves of animals on these different diets 
arc shown in Pig. 1. The poorest performance was 
that of the animals on the “EAA” diet. These ani¬ 
mals lost weight steadily and one of them succumbed 
during the second week. Tl^e general appearance of 



amino acid mixture, reinforced acid hydrolyzed casein, 
Amigen and casein. The numbers in parentheses denots 
initial and Anal weights of the rats. 

* Kindly furnished by Mead Johnson and Oompany, 
BvaasviUe, Ind, 
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these animals likewise was far from thriving. When 
a change was made to the Amigen (“A”) diet or the 
fortified acid hydrolysate (“CTH”) diet, gain in 
weight was promptly restored. The superior growth 
of animals on the Amigen diet as compared with the 
**CTH” diet may well be due to the pancreatic proteins 
present in Amigen, proteins which have recently been 
shown to have a high nutritive value.The growth 
curves of animals on Amigen are comparable to those 
on casein with the exception of a slight lag when the,, 
animal is first put on Amigen. 

Nitrogen balance studies were made on six addi¬ 
tional animals which were fed the **EAA” diet. These 
studies were repeated after the diet had been changed 
to “CTH” diet. The data are shown in Table L It 

TABLE 1 

Nitroqrn Balance ov Rats Maintained on the Amino Acid 
Mixtorb and Reinforcbp Acid Htdbolyzrd 
Casein Diets 


Bat 

numhar 

and 

sex 

>1 

•as 

tjS 

Amino acid mixture 
diet 4x3 day 
periods 

CTH diet 

4x3 day peiioda 

Average daily 
food intake 

•?Sf 

^1 

1 

*3 

Average dally 
food intake 

ii 

|s 

V g 
► o 
< a 

1 

1 

1 

1 


gms 

gms 

mgms 

gms 

gms 

mgms 

gms 

EAA-10 cf 

60 

4.2 

+ 22.6 

-20 

4.0 

+ 31.1 

+ 5 

EAA-H (f 

60 

4.4 

+ 29.7 

-17 

4.0 

+ 80.2 

+ 4 

EAA-32 cf 

60 

4.1 

+ 31.8 

- 16 

4.0 

+ 42.0 

+ 9 

EAA-13 cf 

52 

3.9 

+ 29.2 

-15 

4.0 

+ 46.0 

+ 8 

BAA-14 cf 

61 

3.45 

+ 12.8 

-21 

3.67 

+ 36.0 

+ 7 

BAA-15 cf 

44 

3.00 

+ 19.8 

-10 

3.02 

+ 40.8 

+ 7 


will be noted that although the diet on the "CTH" 
period was restricted to that taken on the "EAA’^ 
period, the animals gained weight during the *‘CTS^ 
period in contrast to the loss of weight which occurred 
on the essential amino-acid diet. Despite the loss of 
weight on the “EAA” diet, the animals retained nitro¬ 
gen, although the retention was noticeably less than 
that on the complete amino-acid diet. Those experi¬ 
ments emphasize the fact that in the growing animals 
nitrogen retention can not bo taken as a criterion of 
adequate nutrition. 

Several possible explanations for the nutritive fail¬ 
ure of the animals on the “EAA” diet suggest them¬ 
selves. It is conceivable that the particular mixture 
employed contained too little of some one amino acid/ 
In order to evaluate this possibility, a diet was pre¬ 
pared which contained essential amino acids in double 
the quantity used before (comprising 29.4 in¬ 
stead of 14.7 per cent, of the diet). Control experi¬ 
ments were carried out in which the nitrogenous 
moiety was supplied as “CTH^ hydrolysate at twice 

w A. White and M- A. Sayers, Proc, floe. Eicp. BioL oad 
51 i 270,1 


the {Previous level. The food int^ of the control 
animals was restricted to that of the *^doubled EAA^^ 
group. The control animals on "double CTH” all 
Binwived, although Uieir weight curves were flatter 
than those of the animals on 14.7 per cent "CTH.*^ 
On the other hand, the results on the high intake of 
essential amino acids were most unsatisfactory. Of 
six rats (54r-60 gms) submitted to this diet, 3 ate well 
and died within 5 days, the other 3 ate the diet pooriy 
and survived until sacrificed 3 weeks later. The weight 
loss in these animals was much more striking than in 
the 14.7 per cent. "EAA'* animals. 

It seems possible that the toxic effects of the high 
"EAA” diet as compared to the high "CTH” diet are 
brought about by the unnatural isomers of certain 
amino acids which can not be utilized by the animal. 
Bauer and Berg® attribute their unfavorable results 
with mice on a ten amino-acid diet to the "cost'’ of 
the additional synthetic work the organism is called 
on to perform—in energy and in building materials, 
undoubtedly factors of importance, but it is difficult 
to attribute the effects observed in our animals to other 
than a toxic cause. The possibility that one or more 
unutilizablc optical forms of amino acids may cxeit 
a toxic infiucDoe is one that demands verification by 
direct experiment, and until it has been definitely ex¬ 
cluded it would seem wise to employ only the natural 
forms in human therapy. 

Suhuabt 

(1) A mixture of "essential” amino acids, fed to 
rats, was found to be inferior from a nutritional point 
of view to enzymatic or acid casein hydrolysates or 
casein fed at eomparable levels. 

(2) Evidence is presented which suggests that 
nutritive inadequacy of the essential omino-acid diet 
may be due in part to toxic affects of unnatural forms 
of certain amino acids that can not be utilized. 

Auttbort a. Aluanksio 
VmoiKu Irst 
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WARFARE AND NATURAL RESOURCES^ 

By ProfcMor HENRY BALDWIN WARD 

UNIVEESITY of ILLINOIS 


The current literature of the day is replete with 
vivid pietnres of the treuiendoua struggle in whieh 
our nation is involved. Our luagnifleent isolation be¬ 
tween two great oceans has vanished like a dream of 
the night. What our school books have called a con¬ 
tinent is after all only an island, nearer to Europe 
and Asia than England was to Napoleon. 

We are forced to ask ourselves, What of the future! 
Can we meet the demands of a new era or must we 
face the realkation of the historian's vision that saw 
the decline of western lands and the passing of power 
to new nations f 

; As nation after nation fell into the hands of the 
plotter, we waited and watched Y>dth fatuous cond¬ 
uce ^t such things could not happen here. Rudely 

t ^^ritation lecture at the annual meeting of the Texas 
of Bd|pnce, NOyembor W, 1942. 


awakened from our dream we are bewildered by vast 
and urgent demands of a war front that girdles the 
globe and involves all nations. Confusion is the order 
of the day. The conflict allows of no compromise, and 
we are committed to the defense of our freedoms. We 
must win the war. Every activity, every interest must 
be subjected to the acid test that will decide its rela¬ 
tions to our purposes. 

Among the topics which have loomed large in public 
discussion, no one has demanded in recent years more 
general attention than that of our natural resources. 
Whet then could be more appropriate for the annual 
conference of the Texas Academy of Science than 
your program with its discussion of the relations of 
natural resources to war, the foremost obligation of 
this nation to^ay. 
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The concept of natural resources has often been far 
too narrowly interpreted, Writers list a few things 
in the environment which man uses profitably and 
have been content to rest the case there. The nomads 
who ranged over these plains of Texas before the 
white man came might liave listed its resources—if 
they ever cherished such a concept—as fish, food and 
furs. From these resources they could eke out a pre¬ 
carious existence and develop a simple culture for a 
scanty population. From those same lands the Texans 
of to-day have built up wealth, are supporting in coju- 
fort a large and growing population, and have a 
highly developed culture that is founded on resources 
of which the red man had no intimation. Not only 
that. From the record of the past fifty years, one 
may predict with reasonable certainly that in another 
half century the state will support a much larger popu¬ 
lation, with greater comfort, security and happiness 
than it does to-day. The student of science sees defi¬ 
nitely that advances in the past open the way to 
greater achievements in the future. 

Natural resources really include all tlie many and 
varied types of things found in the world about us, the 
living and non-living materials that nature furnishes 
in the vast and little understood complex we call en¬ 
vironment. Even imperfect acquaintance with the 
North American continent compels one to acknowl¬ 
edge that it is rcnmrkably well supplied with natural 
resources. Few items are enlirely lacking, and most 
of those regarded as of vital importance are present in 
large amounts. 

The amount of non-living resources is definitely 
limited. When the supply fails substitutes alone can 
relieve the need. No such limitation affects the supply 
of biological resources. The power of reproduction 
present in living things makes it possible under 
proper conditions to produce a new supply and 
thereby make good the inroads of the past. This 
power of life is inimensely valuable, for it affords the 
only chance for future increase in the amount of re¬ 
sources available, A t the same time it is also danger¬ 
ous. Living things are easily destroyed and once a 
particular type has been exterminated, it can not be 
restored. Furthermore, when the supply of a given 
type of life has been reduced to low terms, the procosB 
of recovery is slow at best and to restore the type may 
prove impossible. 

In considering the effects of war on biological re¬ 
sources their characteristics arc all of serious import. 
In nature auch resources are favorably or unfavorably 
affected by changes in the environment and as the 
result types of animal or plant life are held in bal¬ 
ance, become dominant or are wiped out. Natural 
recovery is slow. When man enters the picture, losses 
are apeeded up. Modern man has been called the great 
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destroyer and in the present machine age effects mar¬ 
velous changes in brief time. 

Men talk in various ways about values and basic 
resources; but after all there is only one measure of 
value. Life alone counts. Without life, a world of 
air, water, soil, metals, fuel and all else would be 
meaningless to us. Natural resources acquire value 
only becuAise of life and in the present world for man 
primarily and ultitnately.® Conservation must be de¬ 
fined in terms of human use and that is in values for 
present and future needs of num. Too often in the 
past we have put our eyes to a microscope and focused 
tliat on the details of a tree. We have been so ab¬ 
sorbed in such details and their analysts that we have 
never once thought of the forest aq r. living thing. 

The world about us is n unit, its parts bound to¬ 
gether by life in an all-embracing complex and so 
intimately related that interference at any point effects 
changes often unpredicted in extent and character, 
By the discovery of new natural resources man ad¬ 
vantages himself and his age. He has also been able 
to devise more effective methods and even to (create 
new substances. Ultimate success in the handling of 
natural resources demands vision as well as ability 
and energy. 

Fate of Rksoukcrb ik War 

The general effect of v^ar on the natural resources 
of the regions and nations involved is unmistakably 
clear. War is a carnival of waste. The impoverish¬ 
ment of ancient fertile soils in Northern Africa by 
prolonged warfare has created the desert of to-day in 
which a scanty population of destitute nomads ekes 
out a haud-to-mouth existence. War started the proc¬ 
ess of destruction and ignorance and carelessness 
promoted it. Destrui'lion of water control systems by 
violentse, loss of fertile soils by consequent erosion, 
laying waste of forests, farms and cities by continued 
strife completed the general ruin of a once beautiful 
and resourceful region. History is full of such rec¬ 
ords. Conservation even in wartimes is an absolute 
essential. 

During wars the destruction of natural resources is 
redoubled. Protective measures are neglected and 
constructive work is abandoned. Even the victor in 
the struggle is heavily penalized, for warfare is in 
fact doubly destructive. Each contestant strives to 
reach and destroy the most and best in the TesouTocs 
of his opponent, while at the same time he is expend¬ 
ing without stint his own possessions. These expenses 
have grown apace as man’s capacity to construct and 
operate machines has developed. 

The fighting forces must be provided with food and 

» This point of view has been more fully set forth in 
my recent book on ''The Foundationii of Ooaserration 
Educatiem.” 
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equipment no matter how the rest of the population 
fares. This is the correct policy; we all agree for we 
must win. But how tremendous the drain on the na> 
tion’s resources. Even nations which firmly resolve to 
keep aloof from war and remain at peace may suffer 
none the less heavily, as witness the fate of Norway 
and Holland to-day. 

Conditions in the United States 

The general conditions just outlined represent in 
varying degree the experiences of all nations but 
especially those which in the Old World have been 
entangled in strife for centuries. It was from those 
peoples that men and women sought the freedom of 
the New World. They saw in the rich virgin territory 
and in the lands across great oceans relief from the 
ever impending destruction of lands and crops as well 
a.s homes and lives. This is our first national experi¬ 
ence in a struggle which calls for total devotion of 
ourselves and all we have to the defence of our free¬ 
dom. As we survey the past record of this land and 
its resources what do we sec? 

The bold adventurers w’ho first landed on the eastern 
shores found dreams of wealth and case fade fast as 
they fought long and hard for a victory that at times 
scorned none too certain. At every forward step in 
the conquest of the continent the pioneers paid a 
heavy price for their advances. Nor did they know 
much of the abundant resources existing in lands over 
which they won control. It was left for later genera¬ 
tions to dig the mines, exploit farms and forests, 
harness the waters and reap rich harvests in the do¬ 
main that the pioneers had bequeathed to them. For 
two hundred years the pioneers toiled and pinched and 
saved. Those who carno after them have talked and 
promoted and wasted. 

In the last century the record of our nation in 
handling its natural resources is a sorrowful tale. Too 
many of us have been content to live an easy life, ever 
seeking new ways to find wealth and scatter it on 
pleasure with little thought of the nation and its 
future. 

No continent is so richly supplied with all natural 
resources that it can meet every demand that may be 
made upon it. Confronted to-day by extraordinary 
demands for war purposes, we are startled to learn 
that the supply of certain resources is no longer 
“unlimited,” as had often been aeserted in the past. 
Science is at once called upon to solve tlie problem. 

Substitutes may be found or new methods achieve 
the desired result. In all such work the immense 
mass of detail piled up by the research of past workers 
is invaluable. So the nation has celled into service the 
best talent of university and technical laboratories 
and sets it to work on the problems of war. New 
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methods and new products increase the supply 
natural resources and the variety of functions wfa&h 
they can serve. From the partial reports whi^ have 
reached the public oar it is already evident Ibat the 
study of war problems has yielded discoveries and 
inventions of great value for human life. 

New processes of diverse character use wood to 
replace metals. At the other extreme wood products 
are woven into garments for winter clothing or of the 
delicate character of my lady’s sheerest stockings. 
The waste of paper and pulp mills becomes basic 
material for making rubber. In the hands of the 
scientific experimenter glass is spun into fibers for 
the daintiest of gowns; it becomes the lightest of 
foams in the life-saving suit of a shipwrecked sailor 
or in other form serve him as a bullet-proof shield. 

The pressure of wartime demands has yielded count¬ 
less such extraordinary products. Under conditions 
of peace all of them might have been produced some¬ 
time but surely in no such brief period. Warfare is 
Icrribly destructive of natural resources but it also 
raises the tempo of new production. Life after the 
war has ended will follow new : it will not be any¬ 
thing like that in the days before the war. The na¬ 
tions of the earth ore paying a ghastly price for these 
reforms. But more than ever before the return will 
be larger because science has been put to work. 

Warfare like other periods of social disturbance 
affords favorable opportunities for looting the public 
treasury. But the endowment of the nation includes 
other resources even more valuable than its cast. And 
careful attention has not been paid to the expropria¬ 
tion of natural resources. Careful students have esti¬ 
mated that more than one half of the natural re¬ 
sources that the continent originally possessed has 
disappeared within the first two hundred and fifty 
years of our history. 

One conspicuous example, a bad habit characteristic 
of our country and serious even under peace condi¬ 
tions, becomes even more threatening in wartimes. I 
refer to the pollution of lakes and streams by munici¬ 
pal and industrial wastes. The practise has grown 
with increase in population and industrial plants until 
it threatens not only the welfare and health of our 
people but even their very existence. No other civil- 
used nation in the world gives such license to these 
practises as we have. Public opinion here has been 
indifferent pn)bably because of ignorance and failure 
to recognise the problem in its true light. 

In World War I stream pollution flared up sud¬ 
denly like an epidemic and spread like the plague. 
Whole rivers were loaded with poisonous chemioala 
such as the waste products from ammunition plants, 
and the streams became foul and lifeless. Such con¬ 
ditions are not “inevitable,” as some have said. Since 
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th« practise has been condoned for more than a can* 
tttry and despite the protests of conservationists tol¬ 
erated during easy times of peace, it is too much to 
hope that it can be corrected in the strenuous days of 
wartime. Yet despite all excuses that are offered for 
the practise, pollution is waste. And the country will 
in some future day pay for to-day’s bad habits and 
thoughtless waste. 

WiUT OF THE Future? 

The greatest problem of the future we face to-dhy 
is not merely the vrinning of the war but the condi¬ 
tion of the world at its close. The exhaustion of 
natural resources has proceeded at a stupendous rate. 
Nations have been drained of men, money and 
materials. 

The fate of the natural resources, usually uninen- 
tioned it not unnoticed, has a profound bearing on th6 
future of a people and on possibilities of postwar 
reeniistruetion. History furnishes many records of 
change in areas where once fertile lands, famous for¬ 
ests and abundant water supplies were the firm foun¬ 
dation of prosperou.s and highly developed national 
cultures. But the armies of conquerors scourged the 
people and laid waste the cities. It was not the 
slaughter of pe<»ples that worked the final destruction, 
for remnants of defeated nations or new groups have 
at times wandered in and built new cities on the ruins 
of the old. Excavations on the site of ancient Troy 
have demonstrated that eight cities in succession were 
wiped out by ravaging hordes and rebuilt later on the 
ruins of the past. 

Earlier warfare concerned itself little with the land 


tB| Kbs. 91^4 

and its natural resoorees^ but as time went on destme^ 
tion became more widespread and intinmte. To-day 
totalitarian warfare not only destroys life and scatters 
the remnant of the people but makes levies on natural 
resources that provide for their exhaustion. The pace 
of destruction in Europe has already gone to an 
extreme which in the past has meant abject poverty 
for the postwar population. 

In the present war the destruction in our own coun¬ 
try is cnonuous, disastrous, but not annihilating. 
Wisdom commands not only maximum effort and de¬ 
votion to promotion of the war but also obedience to 
the fundamental principles of conservation. To stop 
work inaugurated for the protection of our natural 
resources, to abandon w'ell-planned measures for their 
conservation will open the way to unnecessary loss at 
the present time and leave us at the close of the con¬ 
flict without organized means of guarding whatever 
of these resources is left for the future. The sacrifice 
of plans and trained leadership is both unnecessary 
and unwise. The foundation of conservation is biol¬ 
ogy; the bulwark of the cause is education. On teach¬ 
ers of biology rests the responsibility of rebuilding 
their courses to fit the needs of a new era. Dry-os- 
dust details must be eliminated; more of life, its rela¬ 
tions, its meaning and its needs must be introduced. 
Courses overburdened with technical details will never 
train general students to be good citizens, to under¬ 
stand values, to fight fads or to detect political or 
comumreial deceit. The success and permanent 
progress of our country must rest on well-trained and 
well-balanced public opinion. That can only come 
through the scientific attitude and good teaching. 
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THE NORTH AMERICAN RAGWEEDS AND THEIR 
OCCURRENCE IN OTHER PARTS 
OF THE WORLD 


By H. A. ALLARD 

BUREAU or PLANT INDUSTRY, WABHINOTON, D. 0. 


The pollens of the ragweeds (Ambrosia) are re¬ 
sponsible for most of the so-called autumnal “hay- 
fever” discomforts which allergic persons in the United 
States experience during August and September. In 
the East, the giant ragweed, Ambrosia trifida L., and 
the low ragweed, A, artemisiifolia L., are the two 
species mainly responsible for these allergic troubles. 
Both were originally native to North America, 

The flowering period of these ragweeds extends from 
early August into October, and farther south may 
even begin in late July in some instances. The 
author’s studies^ bearing on the relation of flowering 
to length of day, have shown that the flowering time 


of these plants, as in the case of many others, depends 
upon particular lengths of day. After the summer 
days have shortened sufficiently, the flower primordia 
are laid down, and the continued decrease in length 
of day as summer progresses causes authesis of the 
staminate and pistillate flowers which, in the mqnofr- 
dous ragweeds, are borne on the same plant. In 
brief, these ragweeds withhold flowering until the days 
have shortened to their requirements, and they have 
been termed short-day plants for that reason. 

Length of day appears to be ow of the most kn-^ 
^ortant factors of dimate wneerned tbe 
fixture end ktitbdinal distr^$lt^L of ihese : - 
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In latitudea whero very long days prevail around the 
summer' solstice favoring a long pre-reproductive 
vegetative phase of development before flowering is 
initiated, the plants merely increase their stature with 
leafy branches. When tlic days have finally reached 
the ofitieal length for flower formation, these plants, 
as a result of their large size, are enabled to produce 
enormous quantities of pollen. 

In higher latitudes, however, due to lower mean tem¬ 
peratures and a shorter frost-free season, a point is 
reached where the ragweeds can no longer fruit suc¬ 
cessfully before frost. This failure to produce seed 
establishes definite limits of range wherever the plants 
grow, whether in the region of their native home or in 
other cold temperate regions where they are aliens. 

It is interesting to note that the ragweeds have a 
very sparse and pretmrious distribution notth of lati¬ 
tude 50®. In North America the giant and the low 
ragweeds scarcely reach the Gulf of St. Lawrence, 
and they are not listed and apparently do not occur 
in the Alaskan area, most of which lies north of 55® 
to 60®. 

These weeds have been uuuitentionally introduced 
into the British Isles and Europe many times, but 
they have not successfully established themselves in 
the British Isles, Scandinavia, Belgium, Holland and 
most of Germany, all of which countries lie mostly or 
entirely north of the parallel 50®. The principal 
regional and local floras of these countries either fail 
to mention these plants altogether or record them as 
more casuals, appearing one season but failing to per¬ 
sist. B. L. Praeger lists no ragweeds in his flora 
(“Irish Topographic Botany,” 1901) of Ireland, which 
lies between the latitudes 51® and 55® 23' north. 

In middle latitudes lying near 32® to 35®, these 
ragweeds appear to naturalke readily, for they are 
abundant in Madeira and also in Bermuda, both island 
groups lying near 32® north. Conditions do not ap¬ 
pear to be especially favorable for the ragweeds in 
Portugal, Spain, Italy or even in France, for the 
more important floras either do not Hst them at all or 
report them as merely local or casual species. In 
Portugal and in Spain they are considered very un¬ 
important components of the flora. 

In North America, the most favorable length of day 
for the maximum reproduction of these plants ap¬ 
pears to lie roughly between 45® and 30® to 35®, and 
these limits should also apply throughout Europe and 
AaU, and in similarly situat^ land areas in the south- 
ertt hemisphere, prorided such other oonditions as soil 
moisture and temperature are also favorable. 

It» now of considerable additional interest to learn 
Ijie status of the ragweeds in subtropioal or equatorial 
in so far as local and r^onsl floras have re- 
how* The tagM^ds do not 


appear to exist, or are of extremely rare occurrence, 
in all parts of India, Burma, the Malay Peninsula, 
Indo-China, China proper, the Philippines, Egypt, 
in North Africa and in the tropical and sub-tropical 
islands of the Pacific. In Australia they have been 
reported only from the extreme southern portion, 
below latitude 30® south. Low ragweed has been re¬ 
ported as an alien in Japan, but the locality was not 
given and it may be only sporadically naturalized. 
However, the j)rincipttl islands covered by the Japa¬ 
nese empire lie mostly between the latitudes 32® and 
45® north. On a Icngth-of-day basis these should 
afford a highly favorable region for the successful 
naturalization of our common American ragweeds, 
which flourish between these latitudes in North 
America. There is every reason to believe that the 
ragweeds are of little or no importance in the flora 
of Oceania, comprising the islands lying between the 
two parallels 20® south and 20® north. Otto Degener 
mentions no ambrosia in his flora of the Hawaiian 
Islands (“Flora Hawaiiensis,” 1940), these islands 
lying between the latitude 18° 54' and 22° 15' north. 
They do not appear to occur in New Zealand, near 
40® south. 

Since the American ragweeds reach northern Mex¬ 
ico but seem to disappear southward, and they are 
not reported in any of the better known Central 
Ameriwm floras, it is indicated that these plants as 
they occur in the United States can not adapt them¬ 
selves to tropical or equatorial conditions. Whereas 
the days were too long in far northern latitudes, there 
is reason to believe that failure to naturalize in the 
warm tropics is due to lengths of day that are now 
too short. This phase of ragweed behavior will not 
be discussed here, however. 

On the basis of the known distribution of ragweed, 
its very definite autumnal flowering in response to a 
shortening length of day in extra-tropical latitudes, 
and its seeming absence in tropical regions, certain 
conclusions may be drawn. 

In Alaska allergies will experience no trouble with 
ragweed pollens. In Europe north of 60° they will 
find little, if any, inconvenience from any of the rag¬ 
weeds. In southern Europe, more especially in the 
warmer coastal sections and along the warmer river 
valleys of southern France and Italy, the ragweeds 
may be expected to occur, but even here they do not 
ajjpear to occur with the same widespread abundance 
and persistence that characterize them in American 
fields and waste places. In practically all parts of 
Indiai China, Burma, Indo-China, the Malay States 
4nd Egypt, so far as any published lists reveal, they 
irill find no ragweeds to bother them. 

In snt^tropioal and equatorial regions allergies 
abO'uld have no trouble with the temperate region rag- 
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weeds, and even the tropical species apj>ear to be 
sparsely represented. 

They should not bo subjected to rag:weed pollens in 
Oceania between the latitudes 20° N. and 20° S. 
This zone includes practically all the large islands 
of the Facille area between Japan and Australia where 
fighting has been in progress since our entry into the 
war. 

South of the equator, in southern temperate lati¬ 
tudes, the ragweeds appear to show a distribution in 
response to length of day and other factors similar to 
that of the north temperate zone. The flowering 
season, however, is now related to the south temperate 
summer and fall season, which occurs from December 
to March and April. 

Even in European regions where ragweed might 
occur as a casual, it will be lijiiited to very low altf- 
tudes, owing to its requirements for particular condi¬ 
tions of seasonal warmth. In eastern North America, 
and in these middle latitudes where the seasonal 
length of day favors its optimum success as a vigorous 
and abundant weed, the plant disappears near alti¬ 
tudes of 3,200 feet, as in the Cabin Mountains of West 
Virginia. It is small and a rather localized com¬ 
ponent of the flora at Davis, West Virginia, at an 
elevation of 3,100 feet. Temperature alone operated 


at these altitudes, since the summer mean temperatures 
are very low, the season of growth between spring and 
autumn frosts short, and unfavorably low tempera¬ 
tures are likely to occur at any time during the grow¬ 
ing season. 

While it is recognized that allergic persons are 
affected by tJie pollens of particular groups of related 
plants in a family, rather than by a single species, 
because their pollens appear to have certain irritant 
principles in common, the ragweeds must still be con¬ 
sidered major offenders wherever they occur abun¬ 
dantly. This is recognized in the United State.8 and 
in the temperate regions of South America, more 
especially in parts of Argentina where certain species 
are very abundant, and where two to three per cent, 
of the population is allergic from one cause or an¬ 
other. 

From this survey of the occurrence of the ragweeds 
(Ambrosia), in temperate and tropical latitudes, as 
revealed by the principal floras of the world, it seems 
safe to conclude that American soldiers campaigning 
in most of Europe, in the tropical regions of Asia, 
Africa and the warm tropical islands of Oceania, 
lying between 20° N. and 20° S., will have little to 
fear from troublesome ragweed pollens, even though 
they may have been allergic to such in America. 


OBITUARY 


JAMES McGIFFERT 
1868-1943 

On June 18 James MoGiffert pas.sed away at Los 
Angeles, a few hours after he arrived at his residence 
in California where he used to spend his summer vaca¬ 
tion for many years. 

Of Scotch-Irish descent McGiffert was born at 
Stockport, Columbia County, N. Y., and received his 
early training in nearby Hudson. Entering Rensse¬ 
laer Polytechnic Institute in 1887 he graduated in 
1891 with the degree of civil engineer. After one 
year of postgraduate work in mathematics at Johns 
Hopkins he returned to his alma mater as assistant 
in mathematics. Three years later he entered Har¬ 
vard University, where he took the degrees of A.B. 
and A.M. simultaneously in 3896. Resuming his 
career in Troy he became assistant professor in 3900, 
associate professor in 1920 and in 1932 full professor 
in charge of graduate courses and consultant to the 
department of mathematics. In his early years as 
a teacher he published, mainly for the use of his own' 
students, '^Notes on Algebra,'' ^‘Problems on Mensura¬ 
tion” and ‘^Mathematical Shortcuts.” His growing 
blindness, which deprived him of his sight completely 
when he was fifty, did not diminish his efforts to keep 
up with the times. In June, 1927, when he was ap- 
pmaohing his sixties, C<dumbia University awarded 


him the doctorate in philosophy and in the next year 
McGiffert published his “Plane and Solid Analytical 
Geometry.” Shortly before his death he wrote a brief 
introduction to algebra and geometry for use in de¬ 
fense courses. An active member of the American 
Mathematical Society and for years on the board of 
editors of the Mathematical Magazine be frequently 
lectured on mathematical and allied topics. 

A staunch Presbyterian and devout churchman, he 
conducted for many years a class for students whom 
he impressed as much with his knowledge of the Bible 
as with his wizardry in mathematics. Outside his own 
field he was particularly interested in language and 
languages (was it not Gibbs who stated that mathe¬ 
matics was also a language?). A purist in the matter 
of language, who knew and appreciated the origin and 
the meaning of words, McGiffert for twenty-eight 
years presided over and guided the destinies of the 
Troy Society for Spoken English, where he acquainted 
his fellow-Trojans with leaders of science, literature 
and the pulpit. 

No account of his life work could be complete with¬ 
out mentioning Cora Emily Medway, whom he first 
met in his Harvard days and married shortly after¬ 
wards. Without his “Coralie,” an acoomptisbed xon^ 
sieian, a marvelous housewife, a never^tiring Teapot 
and (by eourtesy) an assistanVmatlmmatiduM^ 
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could never have been so coin plate. His superb cour¬ 
age and cheerful optimisni in the face of adversities, 
among which his blindness was the most perplexing, 
were nstouishing. What he might have accomplished 
without this affliction, nobody can tell. As it was, his 
married life was singuJurly happy and full, he had a 
host of friends, fcAV if any were his enemies, and his 
epitaph may well be summarized in three simple words 
—loving, lovable, loved. 

II. S. VAN Klooster 


recent deaths 

Dr. Henry Gray Barbour, professor of pharma¬ 
cology and toxicology in the School of Medicine of 
Yale University, died on September 23 at the age of 
fifty-seven years. 

The death at the age of sixty-nine years is an¬ 
nounced of Dr. Umetaro Suzuki, known for his work 
on vitamins. Dr, Suzuki was president of the Scien¬ 
tific Research Institute of Manchukuo and professor 
emeritus of Tokio Imperial University. 


SCIENTIFIC EVENTS 


VISIT TO THE U.S.S.R. OP BRITISH 
SURGEONS 

It is reported in the British Medical Journal that 
the four British surgeons who had been paying a 
three-weeks visit to Soviet Russia attended a recep¬ 
tion given in their honor by the British Council im¬ 
mediately upon their return, and gave the assembled 
company some account of their experiences. This 
British mission was sponsored jointly by the British 
Council and the Medical Research Council, and its 
members were Surgeon Rear-Admiral G. Gordon- 
Taylor, consulting surgeon to the Royal Navy; E. 
Rock Carling, consultant adviser to the Ministry of 
Health, the Mini.stry of Home Security and the Min¬ 
istry of Pensions; Major-General D. C, Monro, con¬ 
sulting surgeon to the British Army (War Office); 
and R. W. Watson-Jones, civilian consultant in ortho¬ 
pedic surgery to the Royal Air Force. Two American 
surgeons, Liouteiiant-Colonel Elliott and Lieutenant- 
Colonel Jjoyal Davis, and a Canadian surgeon, Pro¬ 
fessor Wilder Penfield, accompanied them. 

The visitors during their short stay in Russia in¬ 
spected hospital arrangements as far forward as 
Vyazma on the Western front, visited the clearing 
field and mobile hospitals, and inspected the medical 
institutes and depots in Moscow. They found the 
organization of Russian medical services excellent. 
In their surgical work the Soviet medical service, with 
some differences in detail, follows the same general 
principles as those accepted in British war surgery, 
and has reached the same oonelusions. The commissar 
in charge of the service stated that at the time of the 
lait war the Russians realized that their arrangements 
WjBte not as good as those of their allies, and during 
the twenty-five years between the two wars they have 
set themselves to reach a standard of medical and 
surgical work which will bear comparison with that of 
any other belligerent country. 

Two points impressed the mission very greatly. 
One Was the system of blood transfusion, which is 
carried.out on a colossal scale. The arrangements for 


the collection of blood are beyond criticisiii, and the 
number of voluntary donors is very large. In one 
in^ftitution in Moscow a daily average of 500 to 800 
donors are bled, and 90 per cent, of them are women. 
No woman is allowed to be bled more than seven 
times a year, but in practice, so large is the number 
of volunteers, they are not bled more than five times. 
They receive extra rations and also payment, but four 
fifths of the money received is returned for war pur¬ 
poses. The same procedure is followed as in this 
country in the use of plasma and scrum. In no cir¬ 
cumstances has the Russian Army lacked transfusion 
blood. 

As for the medical personnel, the chief of the medi¬ 
cal services of the Russian Army, General Smirnov, 
is thirty-five years of age, and an expert opinion on 
him given by an academician was that he not only was 
an admirable administrator but was held in the highest 
regard by his colleagues from the professional point 
of view. The medical service is becoming a woman's 
service; 90 per cent, of the doctors now under training 
are women, as compared with 50 per cent, in peace¬ 
time, For doctors in Russia the ordinary course be¬ 
fore the first state qualification is five years, which is 
comparable with the Britisli requirement. It takes 
thyee years to get a bachelorship and three more years 
to get a doctor's degree. Nurses had three years' 
training before the war, and this is now reduced to 
two years. 

The Russian nurse evoked the great admiration of 
the visitors. Not only is she excellent at the job for 
which she has been trained, but she can turn her hands 
in spare time to any employment, even to building 
hpspitals, involving cutting down trees, squaring tim¬ 
ber, making window and door frames, digging out 
foundations. She is specially expert in the art of 
camouilage. 

The visitors made as extensive an inspection as was 
possible during their brief stay. They saw something 
of the research institutes and medical organization in 
Moscow, where the civil defence and ambulance ar- 
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rangeujentB impressed them. Five telephone operators 
are detailed every night to deal with emergency medi¬ 
cal or surgical calls from any part of the city, and 
within two minutes of the receipt of the call a well- 
equipped ambulance, with doctor, nurse and orderly, 
is on its way. 

RESTORATION OF THE MUSEUM OF THE 
ROYAL COLLEGE OF SURGEONS^ 

TiiK wrefJcing of the greatest pathologic and 
anatomic museum in the world—that of the Boyal 
College of Surgeons—by German bombs has been 
described previously (The Journal, July 8, 1941, p. 
58; February 28, 1942, p. 747). Nearly two thirds 
of the sped mens were destroyed, including much that 
was irreplaceable, such as the Hunterian collection. 
Within a few weeks the council of the college set up a 
committee under the chairmanship of Professor Grey 
Turner to plan a new museum based on the surviving 
specimens and the traditions of the old but adapted to 
present conditions, which differ vastly from those of 
a hundred and fifty years ago when the museum was 
founded by the government's purchase of John Hun- 
ter^s great collection. The museum 'was then tlie only 
one of the kind, but now every medics 1 school has 
formed its museum. The museum will be devoted to 
the development, structure and functions of man and 
his diseases. Comparative anatomy will be retained 
only as far as it throws light on the anatomy and func¬ 
tions of the human body in health and disease. An- 
throi>ology will be retained, but greater discrimination 
will be used in this subject. The Hunterian collection 
will be restored as far as possible by replacement of 
the destroyed specimens and by making copies of 
models based on records, illustrations or recollection. 
It ^ill not be separately exhibited but distributed 
among the appropriate sections. 

It is recommended that the museum shall consist of 
two sections—anatomy and pathology—and that the 
council shall establish chairs for the control of these: 
chairs of human and comparative anatomy and human 
and comparative pathology. For reconstituting the 
series of anatomic dissections the committee has ob¬ 
tained the help of leading teachers of anatomy. The 
object is to display the structure of the body from 
every possible aspect and at all ages, comprising nor¬ 
mal (including microscopic) anatomy, topography 
and applied anatomy, surgical anatomy, embryology 
and senile changes. Restoration of the pathologic 
oollectiona offers less difficulty. Selected members of 
the Royal Society of Medicine are being organized to 
make a systematic collection. Regional pathology will 
be developed primarily for the expert, as the needa 
of the student are largely met by the museumB of the 
medical schools. There will be sections of military 
snxgery^ forensie medicitie and industrial diseases; 
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also a historical section, which will include Hunterian 
and post-Hunterian relics, and one devoted to the 
evolution of modem surgical instruments. A new 
feature is a series of x-ray films or lantern slides of 
films and exceptional cinematographic films of surgi¬ 
cal conditions and operations. 

RARE CHEMICALS 

The following chemicals are wanted by the National 
Registry of Rare Chemicals, Armour Research Foun¬ 
dation, 33r<l, Dearborn and Federal Stre<*t», Chicago, 
Ill.: 

1. Sodium Bulforicinatc 

2. BorneoIglucuronic acid 

3. p'Dimetliylnminobenzophciioiic 

4. p'AminofucliHone 

5. p-Dimothylaiuinofuchsone 

6. p,p-TetTamcthy)diamiuofuchBono 

7. NJSr-DimothyUndigo (C^jH^C^O N-CHJj 

8. The (monO' or di-) methyl iodide or ethyl iodide addi¬ 

tion products to No. 7 LC^jH 4 N 

9. p-Toluquinaldino 

10. l-Mcthyl phenautroxazok* 

11. N-Ethyl-rhodanie acid 

12. N-Methyl-rhodamc acid 

13. N-Methyl'2'thiO'4-keto-tetrahydro-oxazole 

14. N-Ethyl-2-thjo-4-keto-tetrahydro-oxazole 

15. 2-Mothyl-4-phoiiyboxastole 

THE HEADQUARTERS BUILDING OF THE 
AMERICAN INSTITUTE OP PHYSICS 

The American Institute of Physics has purchased 
a large, well-constructed, residential building at 67 
East 66th Street, New York City, to be occupied as a 
national home office for the physicists of America. 
Generous contributions have already been mode in a 
campaign that is now being conducted among Ameri¬ 
can physicists and friends of physics throughout the 
nation to raise the necessary funds to meet the pur- ^ 
chase price. 

The seller of the property is Frederick Brown, a 
well-known real estate operator. It was largely be¬ 
cause of Mr. Brownes generosity in setting the terms 
that the institute, which is a non-profit eorporation, 
was enabled to make the purchase. The building was 
selected after a thorough search of suitable locations 
was made at the ^request of the purchaser by Paul S. 
Dixon, of the Equity Conservation Corporation, who 
arranged the transaction. Joshua Bernstein was the 
attorney representing the seller. The purchaser was 
represented by Robinson and Henson. Proposal for 
the purchase was first made by the Policy Committee 
of the institute. 

This is the first time the organised profesrioh of : 
physic in America has owned a headquarter^ tbs : 
institute having occupied rmited ^poce since 
ii^ ip' ..Ksed^:£or.4te'''''buik^ng';^^ 
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twenty yearn. In that time physios has become recog¬ 
nised not only as a field of study and pure research 
but also as a science vitally important in industry. 
It bas always been fundamental to other sciences^ in¬ 
cluding engineering and chemistry. 

Developments for the war are serving especially to 
direct attention to physics and to the value of the 
physics profession to the nation. For example, the 
science of electronics is only one of the several 
branches of physics which are proving of great use 
in the war and hold even greater promise for 
post-war industrial developments. Other important 
branches of physics deal with optics, acoustics, x-rays, 
radio, spectroscopic analysis, cosmic rays and nuclear 
phenomena. 

The American Institute of Physics is a federation of 
national societies including the following: the Ameri¬ 
can Physical Society, the Optieal Society of America, 
the Acoustical Society of America, the American Asso¬ 
ciation of Physics Teachers and the Society of Rheol¬ 
ogy. Also associated with the institute are the Ameri¬ 
can Society for X-Ray and Electron Diffraction and 
the Electron Microscope Society of America. The 
member societies and the institute publish eight tech¬ 
nical journals which have a wide circulation through¬ 
put the world. These journals are The Physical Re¬ 
view, Reviews of Modern Physics, Journal of the 
Optical Society of America, The Journal of the 
Acoustical Society of Awerica, American Journal of 
Physics, The Eoview of Scientific Instruments, The 
Journal of Chemical Physics and The Journal of Ap¬ 
plied Physics, All of them are devoted to the publica¬ 
tion of the results of research and their interpretation, 
of articles on the teaching of physics and the place of 
physics in the general culture of the modem world. 


Aside from publication, the work of the institute 
deals with many services to physicists designed to ad¬ 
vance the science and its contribution to modern life. 
These services include arrangement of meetings and 
conferences, furnishing information to the public and 
arranging cooperation with other scientific organisa¬ 
tions and with agencies of the government. Recent 
war services have included authoritative assistance to 
the government in the use of the critical and insuffi¬ 
cient physics manpower for war research and war 
operations in such fields as aircraft and submarine 
detection, anti-aircraft weapons, communication and 
secret developments. 

Purchase of the building should materially accel¬ 
erate a general plan of professional development in 
the field of physics, designed to meet post-war neces¬ 
sities. This plan was developed by the Policy Com¬ 
mittee of the institute, whose members are Dr. Paul E. 
Klopsteg, president of the Central Scientific Com¬ 
pany; Dr. Oliver E, Buckley, president of the Bell 
Telephone Laboratories; Dr. Karl T. Compton, presi¬ 
dent of the Massachusetts Institute of Technology; Dr. 
Homer L. Dodge, dean of the Graduate School of the 
University of Oklahoma, and Dr. R, Clifton Gibbs, 
chairman* of the department of physics of Cornell 
University, 

The plan contemplates the maintenance of high pro¬ 
fessional standards, the improvement of publications 
and meetings, efforts to improve the teaching of 
physics in high schools and colleges, the expansion of 
facilities and resources for research in the field of 
physics, rehabilitation of war-interrupted careers and 
extended activities designed to advance the science of 
physics and to facilitate the work of physicists in 
every way possible. 


SCIENTIFIC NOTES AND NEWS 


The Frederick Ives Medal of the American Optical 
Society will be presented on October 8 to Dr. Lloyd A. 
Jones, of tlie Eastman Kodak Company, at the Pitts¬ 
burgh meeting of the society, which will be held from 
October 7 to 9. The medal is awarded to Dr, Jones 
for “distinguished work in optics.” 

The David B. Pickering Nova Medal of the Ameri¬ 
can Association of Variable Star Observes was pre¬ 
sented on September 11 to Professor Bernhard H. 
Dawson, of the Observatory of the National Univer¬ 
sity of La Plata, for the discovery of Nova Puppis 
1942. The presentation was made by Dr. Edward 
L. Reed, charge d’affaires of Hie U. S. Embassy in 
Bn^os Aim, at a ceremony in the new buUding and 
observatory of the Asociacidn Argentic Amigos de 
la Astmomla, a society of amateur astronomers, of 
premdent from 1932 to 1940. 


Ella Cabh DsiiORiA, of New York, a Yankton Sioux 
Indian, since 1929 research specialist in the depart¬ 
ment of anthropology of Columbia University, re¬ 
ceived the 1943 Indian Achievement Medal on Sep¬ 
tember 17, American Indian Day. The award is given 
annually by the Indian Council Fire of Chicago to an 
American Indian whose accornplishmentB are worthy 
of national recognition. 

Dn. Walter H. Eudy, president of the American 
Institttte of Food Products and consultant on food 
and nutrition to the quartermaster general, formerly 
professor of physiologieol chemistry at Columbia Uni- 
vewity, was recently the guest at a luncheon given in 
his honor at the Waldorf-Astoria, New York City. 

WmiAAii Randolph Walton, senior entomologist 
of the Bureau of Entomology and Plant Quarantine, 






U. S. Department of Agriculture, on reaching the age 
of seventy years has retired, his retirement to be effee^ 
tive on October 1, after thirty-three years of service 
in the Division of Cereal and Forage Insect Investiga¬ 
tions, in which for seven years he was division leader. 

Professor W. C. Bbekkr, of the University of Ne¬ 
braska, retired from the ehainnanship of the depart¬ 
ment of mathematics on September 1. He is succeeded 
by Professor Ralph Hull, of the University of Britirfi 
Columbia. Dr. Brenke will continue his work as pro¬ 
fessor of mathomatics during the current academic 
year. 

Dr. B. S. Uutton retired as dean of the School of 
Medicine of the University of Mississippi at the end 
of August. He is succeeded by the assistant dean, Dr. 
James B. Looper. 

Dr. Jacob P. Dek Habtoo, previously associate 
professor in the School of Engineering of Harvard 
University, has been appointed professor of mechani¬ 
cal engineering at the Massachusetts Institute of Tedi- 
nology. He is now a Commander in the United States 
Naval Reserve and will be on leave of absence for the 
duration of the war to serve in the Bureau of Ships 
in Washington. 

Dr. James L. Wilsok, associate professor of 
pediatrics at the College of Medicine of Wayne Uni¬ 
versity, has been appointed professor of pediatrics at 
the College of Medicine of New York University and 
chief of the children's medical service at Bellevue 
Hospital. 

Dr. Paul F. Hahn, associate in biochemistry and 
experimental pathology at the School of Medicine of 
the University of Rochester, has become assistant pro¬ 
fessor of biochemistry at the School of Medicine of 
Vanderbilt University. 

Professor Hilton A. Smith, of Colorado State 
College, has been made associate professor of veter¬ 
inary pathology at Iowa State College. Dr, Smith 
has also been a member of the faculties of the State 
College of Washington and of the Agricultural and 
Mechanical College of Texas. 

Dr. Maurice L. Tainter, director of research of the 
Winthrop Chemical Company, Rensselaer, N. Y., has 
been appointed professor of applied physiology at the 
Albany Medical College. This will not affect his rda* 
tions with the Winthrop Chemical Company. 

Bert H. Nobem has been appointed assistant pro^ 
feasor of administrative engineering in the College of 
Applied Science of Syracuse University, 

Dr. Allan Watt Dowkie, who iince 1940 has been 
pathologist in charge of the Emergency Public Health 
Ijaboratory at Cambridge, England, has been ap^ , 


pmnted professor of bacteriology at the Uiuvmity of 
laterpool. 

The Rockefeller Foundation has awarded a xeaeari^ 
grant to Dr. William C. Boyd, associate professor in 
biochemistry in the School of Medicine of Boston Uni¬ 
versity, for the continuation of his research worit on 
immuno-chemistry. 

Giles E. Hophins has been appointed researeh 
manager of the Textile Research Institute. He lUr 
places Malcolm E. Campbell, now dean of the textOc 
school at North Carolina State College. 

Dr. Barry G. King, assistant professor of phsrsud- 
ogy at the College of Physicians and Burgeons of Co¬ 
lumbia University, has accepted a commission as 
lieutenant in the U. 8. Naval Reserve as physiologist. 
He will be engaged in medical research at the Naval 
Research Institute of the National Naval Medioal 
Center, Bethesda, Md. 

Db. E. Clifford Nelson, parasitologist of the De¬ 
partment of Inland Fisheries and Game for the State 
of Maine, has been cominissioned first lieutenant in 
the Sanitary Corps and has been assigned to Carlisle 
Barracks, Pa. 

Dr. J. S. Kasanin, director of the department of 
psychiatry of the Mount Zion Hospital, San Fran¬ 
cisco, and assistant clinical professor of psychiatry at 
the Medioal School of the University of California, 
has left for a two weeks' trip to El Paso, Texas. 
While in Texas, Dr. Kasanin will lecture under the 
auspices of the Rockefeller Foundation on psycho¬ 
somatic medicine at the various U. S. Army hospitals 
of the Eighth Service Command. 

For a second conference with the Surgeon General 
of the U. S. Army, Dr. Karl M. Bowman, professor of 
psychiatry at the Medioal School of the University of 
Califomia and director of the Langley Porter Clinic 
for mental diseases, Son Franeisco, has returned to 
Washington. He is serving as a member of a national 
committee concerned with the men rejected by induc¬ 
tion boards for neuropsychiatrio reasons. A report 
will be submitted to the government 

Faculty members of ihe Michigan Cd&ege of Min¬ 
ing and Technology at Hbugbton on leave fbr service 
in the armed fort^ include Commander J. H. SorvioCy 
mathematics and physics; lieutenant Commanders 
R. W. Drier, metallutgioal engineering, and H, 
Bisteen, mechanical engineering; lieutenant C. J. 
Pratt, xnathefmatics; Major 1^. A. Rofaiman^ chemieid 
engineering ; Lieutensnts B. F. lamg, dvR engineer*; 
ing, and T. E. Viehich, mathenmtm, and 
Vembn Johnson, fores^. faenjj^ 

l^ve of as dviliim eni|^ dt A^^ 



d^EMurtment* In Addition, Protessoir A^ IL 
ebudgix^, hAad of the department of geologieal engi- 
neenag, and Professor N* H. Manderdeldi of the de¬ 
partment of mineral dressing, and his entire staff have 
been assigned to full-time research on strategic min- 
eraia. Associate Professors W. A. Seaman and V. L. 
Ayres of Dr. Snelgrove’s staff devote half time to this 
project. Chemical engineering investigations, among 
them the recovery of copper and zinc from gilded 
metal serap, also form a part of the war research pro¬ 
gram. This work is in charge of ProfesBor H. L. 
Coles, head of the department, and to it he and three 
members of his staff—Dr. Glenn H. Damon and Dr. 
G. M. Kachwart, associate professors, and £. E. Ep- 
person) research engineer^-are devoting most of their 
time. 

Dh. Ssiiio Hbcht, professor of biophysics at Colum¬ 
bia University, gave an address entitled ^^Science in 
Everyday Life^ at the opening ceremonies on Septem¬ 
ber 21 of the New School for Soetal Research, New 
York City. 

The eleventh E. Starr Jndd lecture will be given by 
Major General Norman T. Kirk, Surgeon General, 
U. S. Army, War Department, at the University of 
Minnesota, on Monday evening, December 6, at 8:15 
in the Museum of Natural History Auditorium. He 
will speak on “Surgery in War.” 

Sm Awthur NnwsHonKE bequeathed the residue of 
his estate to the London School of Hygiene and Tropi¬ 
cal Medicine. 

The establishment of Leo F. Eettger Fellowships 
in the Yale Graduate School has been announced. 
The fellowships were founded by Dr. Leo F. Eettger, 
p;rofeSBor emeritus of bacteriology, who retired in 
June, 1942, after serving for forty years on the fac¬ 
ulty. Well known for his researches on animal dis¬ 
eases and intestinal bacteriology, especially on the 
transformation of intestinal flora, he was the co-dis¬ 
coverer of acidophiloufl milk and received a patent on 
the process for producing it. The patent, Dr. Eettger 
explained, was secured not with the idea of limiting 
the prodqetion of aeidophiloua milk, but in order that 
the product be eontroUed and made to conform 
to strict standards. The fund for the fellowships, 
amounting to $25,000, re|msmits eaniingB since 1921 
from the practical application uf researofa under Dr. 
Eettger^ supervision. Merrill Y. Van Wagoner, of 
Midway, Utah, and Irene % Kiislowits, of Baltimore, 
Md:, have been appointed the first Eettger fellows. 

A wsw Conroe in personnel peycholQgy, covering 
of selecti^ and placemcmt^ including current 
of psychology to personnel in^ihiems of 
^ gK)Vfrtmnkeiit 
the autumn by the 


m 

Graduate School of Arts and Science and the Gradu¬ 
ate Division for Training in Public Service of New 
York University. The instructors, all associated with 
the Personnel Research Section, Classification and 
Replacement Branch, Adjutant General’s Office, War 
Dcpmftment, will be Lieutenant Colonel Marion W. 
Richardson, U. S. Army, officer in charge, Personnel 
Beseatoh Section; Captain Roger M. Bellows, U. S. 
Army, officer in charge, Technical Classification Unit, 
and Dr, Edwin R. Henry, chief, Technical Classifica¬ 
tion Unit. The course will be offered at the Washing¬ 
ton Square Center each Wednesday evening for fifteen 
weeks, 

Chxblbs PFi2aEB AND COMPANY, o£ Brooklyn, N. Y,, 
has purchased a refrigeration plant near its present 
property in order to expand the output of penicillin. 
It is planned to spend about $750,900 on the project, 
and highest priorities have been obtained for needed 
equipment, so that work may be completed by the end 
of this year if possible. 

AoookdinO to the Journal of the American Medical 
Association, the Department of Health of Mexico has 
signed an agreement with the School of Medicine of 
the Tulane University of Louisiana to establish and 
maintain a health unit and field training station at 
Boca del Rio, Vera Cruz, with a full-time resident 
director and staff. The unit will function as a health 
center for the welfare of the community and serve as 
a training center for physicians named by the Depart¬ 
ment of Health of Mexico, or by Tulane University 
with the approval of the Mexican department. Pa¬ 
tients in the health unit of the city of Vera Cruz and 
in the hospitals there and those obtained through the 
facilities of the Institute of Tropical Diseases and 
other hospitals in Mexico, D. F., and clinic patients 
of Booa del Rio will be available for study. Funds 
to eonstruot and equip the building at Boca del Rio 
will be prov^ed by the Department of Public Health 
of Mexico and by Tulane University, but the depart¬ 
ment will provide funds to operate the health unit aa 
such. 

A PUBUinNABY statement of Scottish vital statistics 
for the second quarter of 1943, issued by the R^is- 
trar-Qenerol for Scotland and reported in The Timeet 
London, shows that the birthrate was 20.4 per 1,000 of 
the estimated population. This is 1.1 above the com¬ 
parable rate for the second quarter of 1942. It is 
1.4 above the average for the ooiresponding quarter 
of the previous five years, and is the highest birth-rate 
recorded in the second quarter of any year since 1930. 
It is lower than the birth-rates experienced up till the 
end of the first quarter of this century. The death- 
rate wits 12.7 per 1,000, This is 0.4 below that for 
the second quarter of 1942, and 0.5 below the five 
years^ average. The marriage-rate was 7.S per 1,000. 
lliis lki 2^0 below that for ^ second quarter of 1942 
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but 0.2 above the pre-vrar five years’ average. The 10 below the five years’ average. It is the lowest rate 
infantile mortality rate was 68 per 1,000 births. It recorded for the second quarter of any year. The 
is 6 below that for the second quarter of 1942 and matemal mortality was 3.5 per 1,000 live births. 

DISCUSSION 


GEOLOGISTS IN WAR SERVICE 

Thbre has been some recent diseussion in Scibnob 
concerning the utilization of geologists in the war 
effort. Very few geologists are satisfied that the full 
value of the profession or of its personnel is appre¬ 
ciated. However, there has heretofore been an almost 
complete lack of information on which to base an in¬ 
telligent discussion. Information on the prewar and 
wartime occupations of Harvard-trained geologists 
has been gathered. Data on 318 men are available, as 
shown in Table I. 


TABLE I 


Degrees 

Total 

number 

Teaching 

Per 

cent. 

Non-com¬ 

mercial 

and 

govern¬ 

ment 

research 

Per 

cent. 

Com¬ 

mercial 

research 

Per 

cent. 

Changed 
position 
as result 
of war 
Per 
cent. 

Ph.D. and 8.D. 115 
M.A.1 

60 

14 

32 

28 

M.S. \ .... 
M.B. ) 
Graduate 
School— 

.. 79 

32 

18 

40 

32 

no degree 

.. 73* 

31 

87 

81 

44* 

A.B. and B. 

S. 61t 

12 

63 

26 

35 

Totals .... 

.. 318 

34 

33 

33 

33 


• Of this total 22 were students In 1041-42 and are omitted 
in calculating percentages, except In the final column. 

t The present occupations of 03 other men with A.B. and 
B.S degrees are known. These men have gone into occupa¬ 
tions other than geology or into the Army, and are not here 
listed. 

Of the total of 318, a third each are employed as 
teachers, in non-commercial and governmental re¬ 
search and in commercial research. Only two of the 
teachers are in preparatory work; the rest are in 
college teaching. The per cent, of Ph.D.’s in this 
category is the highest, as men planning to teach 
usually attempt to doctorate. Many of those who 
have A.B. and A.M, degrees from Harvard hold doc¬ 
tors’ degrees from other institutions. 

The impact of the war has been severe, and there 
has been a shift of employment involving 33 per cent, 
of the total. The shift has been from commercial 
research into governmental research and administra¬ 
tion or into the Army and Navy, Teachers have 
shifted mostly into commercial research, but most of 
the teachers have not shifted employment. They have, 
however, changed oourses and adapted their teaching 
to new demands. Many have spent much time in 
temporary work for governmental bureaus or in com¬ 
mercial work or strategic minerals. It has been im¬ 


possible to make estimates of these informal, eonfi- 
dential and part-time efforts, although their total value 
is large. 

The proportion in the Army and Navy is fairly 
high: 10 doctors; 11 masters; 17 men with graduate 
work, and 5 bachelors who are recognized geologists 
or 13.5 per cent, of the total. Students who left col¬ 
lege with bachelors’ degrees to go directly into the 
Armed Forces are numerous but not considered. 
Some of these men intend to be geologists and have 
adequate training to be useful field assistants. 

Of the group in uniform, 17 are mature men who 
are in specialized positions of research and adminis¬ 
tration which appear to be suitable to their talents. 
Men under 40, however, are mostly performing or¬ 
dinary military or naval duties, for which they arc 
presumably qualified, but which seem below their 
capacities. Every geologist believes that the Army 
and Navy need geologists as advisers on construction 
and on tactics and strategy. If these men were used 
as geologists, the situation would be more satisfac¬ 
tory. There are also others qualified and willing who 
could be recruited for duties in military geology. 

These data cover the wartime changes in the occu¬ 
pation of a small group only, but a group presum¬ 
ably representative of the geologists who have gradu¬ 
ated from other universities. The willingness of 
geologists to leave their ordinary occupatians and 
assume new duties is obvious—a third have done so. 
That others are willing may be assumed. It appears, 
however, that a considerable fraction already in uni¬ 
form are not being used to the beat advantage. Many 
hesitate to change from one civilian position to 
another, but would shift to a uniform if they were to 
be used in a geologic staff, 

Kibk Bryak 

Oambrukie, Mass, 

APPARENT TIME ACCELERATION 
WITH AOS 

I AM interested in the article on ^'Apparent Time 
Acceleration with Age of the Individual,” by F, W. 
Nitardy, appearing in Scienob for July 30. The 
theory set forth is ‘‘that elapsed time as meaaured by 
the recollection of an individual seemed long or short 
according to what relationship it had to the indi¬ 
vidual’s total time eapenenee.” What b meant of 
course is a limited period of time in relation to tbe 
total time ezpehenoe. 

While the abstract lapse of time is a eonstatb lab- 




tor, it is not the only factor. The content of the 
lapsed time, that is, the events, oecnrrenceB, incidents 
and circumstances experienced during the period of 
lapsed time, is also a factor. Indeed, it would seem 
that it is more important than the mere lapse of time. 

When the items of the content are new and strange, 
they appear to be longer in passing than when they 
arc more or less familiar, even though they pass dur¬ 
ing the same period of time. It is well recognized, for 
example, that when one takes a drst trip of an hour 
over a road new to the observer, it seems to the ob¬ 
server to take much longer than the same trip does at 
subsequent times. Also, when the items of the content 
ore reduced to a minimum, as when one remains wake¬ 
ful in a room for an hour with nothing to do, it seems 
a very long hour indeed. 

The longer one lives the more familiar one becomes 
with many items which help to form the content of the 
lapse of time. Consequently, when the more or less 
familiar items pass in review, it seems to take them a 
shorter time than it seems to take at the beginning of 
life when everything is new. 

If I remember correctly, some one once asked the 
late President Harding what phase of the Pre.sidency 
impressed him most, and that his reply was the degree 
to which all his experiences in life prior to the Presi¬ 
dency were crowded out of his memory. In other 
words, because of the many and important items in 
the content of the lapse of time, a year as President 
seemed much longer than a year of his childhood then 
seemed. 

It may also be observed that a brief period of 
danger may seem to be very long. I have heard it 
stated by boxers who were afraid of being knocked out 
that a round of the fight seemed like an age. It would 
appear that the content of the period of time is far 
more important than its actual length or than the ratio 
of the period to total elapsed time,’in determining how 
long it seems to the observer. 

Pbtbr T. DoNBiimaBR 

In the issue of Soienc® for July 30, 1943, F. W. 
Nitardy, proceeding from the assumption that as one 
grows older time seems to pass more rapidly, offers 
the ix^eniouB explanation that each year has an ap¬ 
parent length inversely proportional to the number of 
years already stcured in one's memory. 

The assumption itself needs to be qualified; for 
there are at least limited eircnmstances in which the 
ttme^^lapse sensation does not depend chiefly on age. 
A man of sixty and one of twenty, suffering extreme 
hardships on a life raft, expect to be rescued in due 
course. Is time likely to drag for Mr. Twenty but 
to plunge headlong for Mr. Sixty t Or eonaider a 
^Ss one month before the end of the spring term. 

to take iKur® tending examinations 
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and then to work on a job he loathes; and teacher 
Sixty will depart on a grand tour to which he has 
looked forward many years. Docs age determine 
which wants a particular unit of time to creep and 
which to gallop 1 Some of Shakespeare's relevant ob¬ 
servations are, of course, to be found in the second 
scene of the third act of ''As You Like It.” 

To the extent that the assumption is sound, addi¬ 
tional considerations for the subjective shortening of 
time are discernible. In one's earlier years there are 
apt to bo numerous events (say, dates of parties, holi¬ 
days, school graduations, marriage, childbirth, promo¬ 
tions) awaited so eagerly that one would he glad to 
forego the intervening period. After middle life, com¬ 
paratively few such occasions reuiain, to be summoned 
posthaste out of the future. With the overwhelming 
distractions largely behind us, we arc better able to 
appreciate time, and begin to concern ourselves with 
its pace. 

Moreover, while our interests and associations mul¬ 
tiply and we ore troubled continually by the awareness 
of our multifaceted ignorance, the increasing dispro¬ 
portion between the innumerable things we ought or 
want to do and the few for which wo shall have oppor¬ 
tunity brings us to the unpalatable realization that 
time is shrinking. 

Above all, there is the factor of apprehension. A 
decade ago the expression “Life begins at 40” was 
popularized by a book of that name. Whatever con¬ 
solations the author may have adduced to support the 
title, realists know that at forty life begins to end, 
that they have then gone over the top of the hill and 
are coasting, brakeless, toward extinction. This is 
doubtless the primary reason why we oldsters are so 
diamayedly conscious of the preeipitateness with 
which the years, months, weeks and days vanish. 
When young, we acted os if our balance in the bank 
of time were inexhaustible; we can delude ourselves 
no longer. 

Frank Wa-XN 

Brooklyn, N. Y. 

For the apparent speed-up of time with increasing 
age of the individual, F. W. Nitardy (in Science, 
July 30) has a plausible explanation, perhaps the cor¬ 
rect one. Other theories are possible. Shakespeare 
observed the facts even more broadly : witness the 
duet between Rosalind and Orlando; 

^'Time travels in divers paces with divers per¬ 
sons” .... 

“Who does be gallop withal 

“With a thief to the gallows.” 

Balzac, in 'Tie Peau de Chagrin,” shows impres¬ 
sively how to youth the inevitable end is a philosophi¬ 
cal conception rather than one of the “facts of life,” 
while 4 b the aged approach that the appatuni 
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tpeed of paaaa^ approaches the infinite. Youth looks 
forward and would “hasten the day”--of a party, of 
marriage, of economic competence. Age also looks 
forward, but to a constantly closer door never will¬ 
ingly approached. The apparent speed of time is 
warped in a direction opposite to that preferred. To 
youth it seems to move slowly, because youth would 
have it move rapidly. To age it seems to move 
rapidly because age would wish it to move slowly. 

Or, to suggest another theory, we tend to measure 
the speed of time in tenns of activity. Youth, on the 
average, is a period of limited interests and few inter¬ 
nal resources. For the child, occupation must be 
found by some one else. He is easily and often bored. 
Time goes slowly with him. The adult has so much to 
do and think that time is never sufQcient. It gallops 
away. Even the senile are fully occupied with issues 
of comfort and repose which are increasingly of con¬ 
cern to them. Thus time slips by with invisible 
swiftness. 


W. D. Enkis 


Stbvins IVBTrrtJTE or TkohnoijOQY 


is ade^te, is in customary use and rettim 
English characters, available in all printing estahlii&>^ 
meats, in contrast to the Slavic (This note is 
restricted to Bussian transliteration to avoid the 
dtleinina of inconsistency on the one hand or, cm the 
other, questioning of the right of so eminent an 
authority as Dr. AleS Hrdii^ka to hia preferred and 
long-established spelling of his own name.) There 
seems to be no alternative but that be rendered 
as “shch,^ clumsy as that may seem, while the Btiasian 
is best transliterated as and aspirated as the 
German “ch” in “Bach.” Had the Waterloo of this 
summer's Eastern front been properly rendered as 
“Oryol,” we might have been spared some of the 
heroic but painful linguistic struggles of our radio 
commentators. 

K. Stabr Chsbtkb 

Oklahoka a. and M. Cqumk, 

Stillwater 

THE DIET OF CHINESE SOLDIERS AND 
COLLEGE STUDENTS IN WARTIME 


FURTHER NOTE ON RUSSIAN NAMES 

The scientific worker with the problem of trans¬ 
literating Bussian names or identifying those trans¬ 
literated by others will have been gratified by the 
recent attempts of Drs. Hrdli^a (Soirnoe, 97: 243) 
and Dunlap (Soience, 97: 400) to secure the adop¬ 
tion of a uniform method of transliteration. Certain 
points, however, need further clarification. 

Dr. Dunlap’s suggestion that we should be sensible 
and write “flaBjiOB” as Pavlofl” conforms neither 
with Dr. Hrdlif^a's recommendations nor with the 
accepted practice of transliterating into English let¬ 
ters most nearly representing the sounds of the Rus¬ 
sian letters. In this case the finnl consonant in each 
syllable is the Russian *^3,” which equals the English 
“v,” and “Pavlov” is the only correct English rendi¬ 
tion possible. 

When the initial of a Bussian name is incorrectly 
transliterated in a bibliography or file, the reference 
appears at an incorrect position in the alphabetical 
arrangement and may be all but lost. “Vavilov” may 
be^found misplaced as “Wawilow,” or *Tarkina” as 
“larkina” or “Jarkina.” 

The other Russian letters which are most frequently 
transliterated with confusing results are; “E,” equal 
to the English “ye,” as in “yet,” with the English “e” 
reserved for “e”; “M/* transliterated “sh” and pro¬ 
nounced as the “b” in “measure”; “H,” equal to the 
English “i” and not “y"; “n,” equal to the English 
and not to the German “s”; "10,” equal to the 
Engiifdi “yu” as in '^yule”; and equal to the En- 
ftish *^a” and not the awkward “ia” nor the German 
JPor the Russian the English “ch” as in 


A BBiEF account of the monotonous and simple diet 
of Chinese soldiers, with the diet of Chinese college 
students for comparison, will be given in these notes. 
The information may be useful for those working for 
practical nutrition and provoke thoughts of those who 
are interested In the science of human nutrition. 

Based upon the 1,178 rations issued in 124 messes in 
South China in the spring of 1940 and the food con¬ 
sumption data of 11,338 soldiers for a month, a basic 
ration has been formulated. It consists of 953 grams 
of rice, 274 grams of leafy vegetables, 10 grams of fat 
and 13 grams of salt. 

The ration provides probably enot^h calories for an 
adult having physical woi^, enough protein, nearly all 
from rice, and a very small amount of fat, nrhieh fur¬ 
nishes less than 3 cent, of the total calories of tite 
diet It supplies suficient iron, barely enough cid- 
cium and too much pbosphoras from rice, thus with 
a Oa; P wider than 1:4. In regard to vitamins, it is 
worthy of note that practically only from the 274 
grams of leafy vegetables the soldier gets bis vitamin 
A in the form of carotene and vitamin Cf and from 
the rice bran left on the low-grade rice he gets his 
antiberiberi vitamin., The actual vitamin intake oan 
not be estimated comoUy bv^use of kdk of analytica) 
data and loss of vitamins through cooking. 

The efficacy of this ration has been r^ected on the 
nutritional State of soldiers based upon the measure- 
manta of 8,29® of them. Their heig^t-weif fat retatikm^ 
sfalj) is just about norzbal for tbs average serntbern 
Cfainese. According to tiiedtcal eatatbiaattons of the 
soldiers, toe tocidences of titautin B dafleieiifly are 
Idgbsf those grcnips vtom vim to tisi»d ^ 

toh 'rtott: to: wssted^ < It toto been 



T»OT^ait8 lumally have a poorer nutritioiial state than 
eaaaoned soldiery the eisplAnatica} of which can not 
be based only upon diets. 

Other dietary surveys made among troops at dif¬ 
ferent localities of the rice^producing area and at dif¬ 
ferent seasons of the year reveal that the formulated 
baaie ration still holds true, except that leafy vege¬ 
table is not a constant item^ roots being consumed 
when cheap leafy vegetalde is not available. In that 
oaa»e, the vitamin A intake of the soldier probably will 
be cut to a very low level and the mineral intake too. 

In regard to the diet of college students (man) in 
Kunming, a dietary record of 160 students for two 
months during different seasons shows that more va¬ 
rieties of foods are listed. An average ration consists 
of 423 grams of rice, 125 grams of leafy vegetables 
and tomato; 48 grams of tubers and roots, 68 grams 
of meat and eggs. It is a better diet than the soldiers’ 
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in respect to protein and fat, but still low in minerals 
and probably in vitamins too. The urine saturation 
test for vitamin C deflcienoy has been made. About 
50 per cent, of the students tested can be grouped sm 
sub-clinieal cases of vitamin C deOciency. Among girl 
students, many frank cases of vitamin C deficiency 
have been reported by the school physicians and their 
bleeding and spongy gums have been promptly cured 
by intramuscular injection of large doses of ascorbic 
aoid,^ This nutritional study of the students leads to 
the supposition that the vitamin C nutrition of Chi¬ 
nese soldiers may be unsatisfactory too. One thing 
may be interesting to record. Almost no sugar is al¬ 
lowed the Chinese soldiers, and little is consumed. 

T. Shun 

pHYBlOLOOIGAL LlBORATOSY, 

Tsiuqhua Univeesity, 

Ktjkmino, China 




QUOTATIONS 


SCIENCE AND INDUSTRY 

Ak urgent plea for a greater application of science 
to industry is made by Sir Harold Hartley in a com¬ 
prehensive pamphlet entitled ^^Industrial Research: 
What it Means to Industry,” which is being distributed 
among industnalists and may be obtained from the 
Federation of British Industries, 21, Tothill Street, 
S.W.l. 

As a foreword states, it written in the eonfldeni 
belief that industrial research is going to be the vital 
factor in determining the future prosperity of Ghreat 
Britain.” This prosperity ‘^will depend more than 
ever before upon the efficiency and progressiveness of 
our industries.” The loss of foreign investments '*will 
necessitate a considerable expansion in the value of 
our exports if we are to increaiw or even maintain our 
standard of living. 

*^This formidable task can only be achieved by using 
to the fill] our inventiveness and technical skill both to 
increase the effioi^cy of our older industries and to 
develop new commodities whidi will hold their own in 
the markets of the world,” Compared with the nine¬ 
teenth century, opportunities to-day are limited by 
the spread of industhalizatio& and ^^because the easy 
inventions and obvious developments have already been 
made. ... In the future the advantages Britain pos- 
in the sldQ md traditions of her craftsmen will 
depend more and more on the science that directs their 
ea<^” 

In this eonntty there has not been a general appre- 
Of value of scienoe in industry, and the 
^nh^ts spent on research—elixir of ^e of in- 

and vigor”—iiave been 
the United 


States. This is in no way due to any lower standing 
of British science. ”In both the world wars British 
scientists have proved that they can more than hold 
their own if they are given equal facilities and sup¬ 
port. All they need is the same opportunity in peace 
as in war.” 

Industrialists will 6nd the detailed account of the 
organization of research in this country of great inter¬ 
est and value. Making the point that business has a 
direct interest in seeing that research at universities 
and in technical colleges is adequately endowed, Sir 
Harold Hartley states that at any time in the univer¬ 
sity laboratories a new industry may be born which 
will meet some human need. 

Here, too, we read that the technique of radioloca¬ 
tion was first devised and used for a purely scientific 
purpose without any thought of its practical applica¬ 
tion. The large and small industrial firm will find here 
full guidance on how to set about instituting research 
and what it will cost. 

As to the dividend it will pay, the author points to 
results in war and peace. ‘Tt is estimated (he writes) 
that Uie gas-filled lamp developed by Langmuir repre¬ 
sents an annual saving in the cost of domestic lighting 
in this eountry alone of £50,000,000. The improve¬ 
ment in the efficiency of the petrol engine due to lead 
ethyl saves over 2,000,000,000 gallons of petrol a year. 
The use of acoelerators for vulcanizing rubber has 
saved capital outlay oa moulds estimated at £16,000,- 
006. Eeseareh on motor tires has increased their aver¬ 
age life from E,000 miles to over 20,000 miles. 

^^aturally, these vast savings have been reflected 

*Tie aasorbic acid used was a gift from Cornell TW- 
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in the profits and prosperity of the industries and 
firms responsible for these great technical advances. 
The first question any finn will ask is, What return can 
we expect from expenditure on research T The answer 


VciL. Ko. BfM 

is partly given above, for there will always be brilliant 
prises to be won. But tbe short answer is that no firm 
con afford to neglect research, as it is the only safe¬ 
guard of the future ."—The Time, London. 
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SCIENTIFIC BOOKS 


SIR J. J. THOMSON 

The Life of Sir /. J. Thotneon, By Lord Ravleioh. 

x-^299 pp. Cambridge: At the University Press; 

New York: The Macmillan Company. 1943. $6.00. 

In this book Lord Rayleigh has not only given a 
dignified and colorful picture of one of the most out¬ 
standing pillars of science of the generation which has 
passed, but he has woven the picture into a most valu¬ 
able historical development of those discoveries which 
have been the landmarks of the journey from the ter¬ 
ritory sown by Newton and Galileo to that in which 
we live to-day. Truly, in no epoch has the scenery 
changed as rapidly and with such enhancement in the 
richness of the foliage. There is absolutely no reason 
for the partial apology cited by the author in his 
preface and concerned with the book^s being too scien- 
tiflo; for not only are scientific matters treated with a 
clarity which should leave no stumbling-blocks fur the 
layman, but they are moulded with such skill with the 
personalities of their discoverers as to make them 
form a part of the story of the whole romance in 
which they figure as topics vying in interest, even to 
the layman, with those topics more particularly con¬ 
cerned with the personal life of J. J. Thomson himself. 

Starting with Thomson's early youth, we find him 
obtaining a scholarship to Trinity College, Cambridge, 
when Clerk Maxwell was the director of the Cavendish 
Laboratory, It seems strange to realize that appor- 
ently he never mot that great pioneer whose work 
formed bo much of the basis of his later discoveries. 
It is also rather remarkable to learn that he had so 
little scientific contact with Sir Joseph Larmor, who 
was his life/s contemporary, interested in the same 
fields of science, but to S(»me extent in the more ab¬ 
stract domains thereof. Thomson himself was a 
mathematical physicist of no mean order of attain¬ 
ment, as his earlier writings very fully demonstrate. 
Indeed, later, when, on the retirement of the late 
Lord Rayleigh from tbe Cavendish professorship, be 
was appointed to that position at the early age of 
twenty-eight, not over-enthusiastic letters of congratu¬ 
lation from some of his rivals for the position ex¬ 
pressed surprise at the appointment, founded upon 
the assumption that he was a mathematician rather 
than a physicist. It is true that none of his fellow 
workers, even then or since, have regarded him as 


much of a manipulator of apparatus. We read that 
/^He had little knowledge of mechanical processes and 
technique and was at no time ready with his hands." 
His actual experimental work was always carried out 
by an assistant, and he was indeed fortunate in his 
choice of these men. One of them, H. F. Newell, 
however, writes: “J. J. was very awkward with his 
fingers, and I found it very necessary not to encourage 
him to handle the instruments I But he was very help¬ 
ful in talking over the ways in which he thought 
things ought to go." We learn that he was an excel¬ 
lent elementary lecturer and insisted upon the im¬ 
portance of numerical examples. 

In these days of elaborate equipment, it is interest¬ 
ing to read his account of the difficulties encountered 
in his very early days as a student of Balfour Stewart 
at Manchester, for he writes: “It may be worthy of 
remark that as many of the pieces of apparatus used 
were required for the ordinary work of the labora¬ 
tory, tbe whole arrangement had to be taken down 
and put together again between each determination." 
An experienced experimntal physicist of to-day would 
rather demur against his additional remark on the 
supposed advantages of this procedure to the effect 
that “this must have had the effect of getting rid of 
a good many accidental errors." Even in 1914, after 
the major portion of his work as Cavendish professor 
had been completed, we read that about thirty research 
students were working in the laboratory and the cost 
of their researches was about £300 ($1,500) per an¬ 
num. 

It is generally recognized that J. J.’s influence in 
the Cavendish Laboratory was mainly one of general 
stimulation and encouragement, and that his advice 
frequently did not extend in useful form down to 
practical details. This phase is dealt with in enter¬ 
taining vein with a full understanding that one who 
can be great in many things can afford his weaknesses 
in a few.. We read of his advising the student to 
measure the diameter of a quartz fiber by wrapping 
a spiral thread around it and measuring the length. 
We read of his conversation with John Zeleny, who 
had just succeeded in the then by no means easy feat 
of getting results on ion mobilities for atmospheric 
ions, and we find him suggesting that results be seoared 
for metallic vapors and comiiig round, moreover, a 
few hours later wanting to know if su^h rasORs 



8GIENCXI 




been obtained. We learn that he considered a slide 
rule a device for waating^ time, and he apparently 
never used one. On the other hand, there are various 
citations of profound wisdom and undei'standing. To 
a student who complained how uphill research was, 
he replied: ''‘Yes, that is why there is so much credit 
in doing anything,” We find him deploring the fact 
that research students of to-day require so much. 
‘‘They expect,” he said, “to be given a properly de¬ 
signed piece of apparatus which will work. In the 
earlier days we had to make it work ourselves as best 
we could, whatever its natural deficiencies might be.” 
We find him dilating upon the position of industrial 
research and upon the dangers of fundamental re¬ 
search being done under conditions in which the re¬ 
searcher is paid for his efforts. He ends by stating: 
“You want this kind of research, but if you pay a 
man to do it, it will drive him to research of a differetit 
kind. The only thing to do is to pay him for doing 
something else and give him enough leisure to do re¬ 
search for the love of it.” 

J. J., while a radical in the physics of niid-Yic- 
torian times, was very conservative in his own radi- 
calness, and was never happy with even the older 
quantum theory, apart from the new. We find him 
quoted as saying in a letter: “Again, I differ from 
you about the value of the conception of an ether, 
the more I think of it the more I value it. I regard 
the ether as the working system of the universe. I 
think all mass, momentum and energy are seated 
there, . . It would have been perhaps interesting 
if the book hud included some reference to Niels Bohr's 
association with the Cavendish Laboratory, 

Like many of the famous i>hysici8ts of the nine¬ 
teenth and early twentieth centuries, J. J. was for a 
time interested in psychical investigations and is even 
sufficiently sympathetic towards the i^henomenon of 
water divining to remark that there is no doubt of the 
reality of the process of “dowsing,” 

The period of transition between Thomson's resig¬ 
nation Of the directorship of the Cavendish Laboratory 
and the appointment of Rutherford is one which must 
have been fraught with many delicate considerations. 
Thomson, having retired from the directorship of the 
Cavendish Laboratory, had assumed an independent 
professorship, and the ironing out of responsibilities 
between a new director as forceful in personality ns 
Rutherford and a retired director as eminent as J. J., 
and who was still active in the laboratory, must evi¬ 
dently have necessitated rather difficult diplomatic 
adjustments, Thomson was very evidently anxious to 
have Bnfberford aecept the directorship, and his own 
chameteriatic modesty is well exemplified by his re- 
in eonnection vrith the potentialities which 
yeiy great oppor¬ 


tunities for making a very great school of physics at 
Cambridge. ...” As the author remarks, Thomson, 
in this phase, “does not give the slightest hint of 
what was obviously the fact, that he himself had made 
a very great school of physics at Cambridge, and tJiat 
the problem for hie successor was to maintain it.” 

It will come as a surprise to many that in spite of 
the relatively small emoluments pertaining to even 
such a distinguished man of science, Emoluments 
which do not appear to have been supplemented from 
such extraneous sourc(38 os patents or independent 
professional activities, J. J. Thomson's will was ulti¬ 
mately proved for no less a sunj than 82,000 pounds 
.sterling, which Lord Rayleigh attributes to a skill in 
investnjents which would have caused him to have 
attained distinction in the business world of affairs 
if he had chosen that line instead of science. 

The author stresses everywhere the fact of J. J.'s 
informality, simplicity and the lovableness of his dis¬ 
position. We see a man whose great inliuence on 
science lias come as much through the permeation of 
his great spirit into the souls of those who surrounded 
him as by his own researches and formal writings. In 
reading the hook one is conscious, in the reverence and 
love which the writer shows for his great master, of 
the absorption within himself of something of that 
spirit. 

W. P. G. Swann 

ORGANIC CHEMISTRY 

Textbook of Organic Chemistrg. By Oeorok Holmes 
Riohteh. Second edition. 6ix9i in. 759 pp. 
Artistically bound in gray and blue cloth. New 
York: John Wiley and Sons, Inc.; London: Chap¬ 
man and Hall, Ltd. 1943. $4.00. 

The new edition of this excellent text, in its very 
attractive blue and gray binding, will be warmly wel¬ 
comed by all who have used or arc familiar with its 
predecessor, which appeared just five years ago. 

The changes made in the older, edition consist 
mainly in the rearrangement of old and the addition 
of new subject-matter. Thus, the discussion of nat¬ 
ural products, previously scattered through various 
chapters, has been assembled in a single chapter and 
11 new section on terpenes added. Many other similar 
illustrations might bo cited. As to new matter, sup¬ 
plementary information has been provided concerning 
hormones, vitamins, drugs, plastics (including syn¬ 
thetic rubbers), hydrocarbons, gasoline, octane ratings 
of fuels and halogenation; as well as resonance, 
tautomerism, the reactions of Claisen, Elbs, Scholl and 
Stephen; and the rearrangements of Demjanow, 
Jacobsen and Wagner. 

The book is warmly recommended as one of the 
best in its class. 
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The Chemistry of the Aliphatic Orthoeaters, By 
Howard W. Post. American Chemical Society, 
Monograph Series, No. 92. 6i x 9i in. 188 pp. 
Bound in dark blue cloth. New York; Roinhold 
Publishing' Corporation. 1943. $4.00. 

The volume comprises the following chapters: 
1. Introduction; 2. Preparation and General Proper* 
ties; 3. Reactions with or Catalyzed by Inorganic 
Acidicf Substances; 4. Reactions with Organic Acids, 
Anhydrides and Halides; f). Reactions with Nitrogen 
Compoumls; 6. Reactions with Organo-meiallic Com¬ 
pounds; 7. Carbohydrate Orthoe.sters and Ortho¬ 
acids; 8. MificellaneouH Reactions; 9. Silicobrtho- 
estera; Preparation and Physical Properties; 10. 
Chemical Properti<*s of Silicodrthocsters; 13. Poly- 
alkoxides of Other Elements of the Fourth Column,} 
and 12. Physical Properties of Orthocsters. An au¬ 
thor index and a subject index conclude the work. 
Numerous tables are distributed throughout the text, 
and every cliapter, except the first one, concludes 
with an extensive bibliography. 

The book is a comprehensive and scholarly com¬ 
pilation and presentation of information widely scat¬ 
tered in chemical literature, and not heretofore 
hrouglit together in a single volume so far as the 
reviewer is aware. Our present knowledge of the. 
esters of orthoformic acid, I1C(0R),^, of its homologs 
and of orthocarbonic acid, C(OR) 4 , has been pains- 
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takingly gathered, classified and reviewed. Two chap¬ 
ters are devoted to the silicon analogs of these esters; 
and one to the polyalkoxides of other elements of the 
fourth column of the Periodic Table; vis. Ti, Ge, Zr, 
Sn and Pb. 

The subject-matter is classified primarily according 
to the preparation method or type of reaction in¬ 
volved, rather than on the basis of the compounds 
discussed, and secondarily in chronological sequemie. 

The author calls attention to the remarkable agree¬ 
ment betw'een the b.p. of a given orthoester and that 
of its silicon analog, to the stability of the carbon- 
silicon bond in such compounds and to the fact that 
siiicobrthoesters are subject to hydrolysis in much the 
sumo manner ns the corresponding carbon compounds. 

A valuable and stimulating feature of the book is 
the attention called to problems in this field which still 
await solution. The final chapter, on the physical 
properties of orthoesters, consists of a list of known 
orthoestei*s, arranged according to molecular formulas 
on the Richter-Stelzner Lex ikon plan, recording all 
known physical data, and with a bibliography of 391 
titles. 

In its chosen field, the volume is in a class by itself 
and is certainly indispensable to all interested in any 
way in the chemistry of the aliphatic orthoesters. 

Marston Taylor Boobrt 

OOUIMUIA IJnivehsity 


SOCIETIES AND MEETINGS 


THE VIRGINIA ACADEMY OF SCIENCE 

The twenty-first annual meeting of the Virginia 
Academy of Science was held in Richmond on May 
12 and 13. It was held in the middle of the we(?k to 
avoid week-end congestion and in Richmond as an 
easily accessible place. It was foreseen that it could 
not be a full-sized, r(igular meeting and yet 204 reg¬ 
istered out of a membership of 800, and seven of the 
ten sections put on programs. 

A group interested in starting a section on statis¬ 
tical methods presented a qualifying program of ten 
papers. 

Three committees were appointed: A committee to 
function as the Virginia part of the larger crjmmittee 
of the Southern Association of Science and Industry, 
which is making a survey of the natural resources of 
the South. A committee to prepare data concerning 
the natural resources of Virginia for the use and in¬ 
struction of the school children of the state. A epm- 
mittee appointed, upon invitation of the Virginia 
Commission of Game and Inland Fisheries, to cooper¬ 
ate with state agencies concerned with conservation., 

A special address was delivered on Wednesday nighjt 


on the “Demographic, Economic, and Social Charac¬ 
teristics of the James River Basin” by Drs. Lorj^ A, 
Thompson and Joseph B. Gittler, of the 
State Planning Board. 

The Virginia Academy of Science Award of $50 
was given to Dr. J. B. Myers, of the Blandy Experi¬ 
mental P'arm of Uie University of Virginia, for a 
paper entitled “Cytogenetics of Phlox,” and the Jef¬ 
ferson Prize of $50 weis given to Mr. Walter H. 
Hough, of the Virginia Agricultural Experiment Sta¬ 
tion at Winchester, Va., for a paper entitled “Devel¬ 
opment of Vigorous or Resistant Strains of the Cod¬ 
ling Moth,” 

The crowning event occurred at the academy lunch¬ 
eon on Wednesday, when 125 wore present Friends 
of the academy had offered to contribute $200 a year 
to the work of the research committee, provided the 
academy would contribute an additional $400. When 
this was announced, pledges came in so rapidly that 
more than the required amount was raised in less than 
five minutes. No record was made of these oral 
pledges, but $639 has come in and has been deposited 
in the bank. This wil) about double the amoimt of. 
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money the reHoareh committee will have available each 
year for the encouragement of research in Virginia. 

The officers elected were the following; Major W. 
Catesby Jones, FresiU’ent; Dr. Robert F. Smart, 


Pre^dent-Elect; Dr. E. C. L. Miller, Secretary- 
Treasurer; Dr. Sidney S. Negus, Assistant Secretary. 

E. C. L. Miller, 
Secretary 


SPECIAL ARTICLES 


ISOLATION AND CHARACTERIZATION OF 
INFLUENZA VIRUS B (LEE STRAIN)i 

The influenza virus A (PR 8 strain) has been iso¬ 
lated from virus-infected chick embryo chorio-allantoic 
fluid in preparations of high homogeneity with respect 
to particle kind.“ The particles, which behaved as the 
virus and which consisted of a lipoprotein complex 
o<jntaining nucleic acid of the dcsoxypentose type, 
were revealed in the electron microscope as ovoid or 
kidney-shaped images of variable size corresponding 
to particles of 77.6 lUM- average diameter. Sedimenta¬ 
tion velocity diagrams showed a single slightly dif¬ 
fuse boundary. The sedimentation constant was 820 “ = 
7*24 X JO which with the assumption of a spherical 
shape for the particles and a density of 1 . 2 ,^ gave a 
value of 80 nm for the particle diameter. In the 
present paper are desciJbed briefly the results of 
similar studies of the Lee strain of the influenza 
virus B. 

The influenza virus B was cultivated in the chorio¬ 
allantoic sac of ll-day-old chick embryos. After 42 
to 48 hours' incubation at 37° C. following inoculation 
with the virus, the chorio-allantoic fluid was drawn 
off, cleared of aggregates by angle centrifugation, 
dialyzed 24 hours at 2-^'^ C. against flowing Ringer- 
calcium chloride solution,^ and cleared again by angle 
centrifugation. The fluid was adsorbed twice Tvith 
adult chicken red blood cells from which the vims 
was eluted in one fourth the original volume for 2.5 
hours at room temperature (24 to 28° C.). The eluate 
waa twice adsorbed in like manner and elution carried 
out as before. The second -eluate was then ultracentri- 
fuged at 27,000 g for one hour, and tlic resulting 
pellets were dissolved at 150 times concentration with 
I'espect to volume. The pellet suspension was spun 

1 This work was aided by the Dorothy Beard Research 
Fuad and by a grant to Duke TJniversity from Lederle 
Laboratories, Inc., Pearl River, N. Y, The investigation 
was also su^orted through the Oommission on Acute 
Respiratory Diseases, Board for the Investigation and 
Oontrol of Influenza and Other Epidemic Diseases in the 
Army, Preventive Medicine Service, Office of the Burgeon 
Oeneral, D. S, Army, and: by grants from the Common¬ 
wealth Fund, the W. Kellogg Foundation, the John 
and B, Markle Foundation and the International 

Health Division of the Rockefeller Foundation to the 

for the Investigation and Oontrol of Influenza and 
Otlmr Bpidemio Diseases for the Oommission on Acute 
Be^lratery Diseases. 

IL Taylor, D. G. Sharp, D. Beard, J. W. Beard, 
J* H, DhitgZe and A. E, Feller, J&ur, Immunol, in press. 

. * W. J. Elford and 0, B. Andrewes, Brit. Jour, Step, 

<88, 1886. 


at 11,060 g for 2 minutes to remove aggregated 
material. 

In this process, practically all the red blood cell 
agglutinating capacity and the infectious properties 
of the chorio-allantoic fluid were carried into the sec¬ 
ond eluate. Ultracentrifugation of the eluate at 27,000 
g for 1 hour resulted in sedimentation of about 90 per 
cent, of these biological characters. The low-speed 
centrifugation at 11,000 g was associated with a 
further small loss of tlie red blood cell agglutinating 
capacity and infectivity, leaving abi)ut 40 to 70 per 
cent, of these properties in the clarified concentrates. 
The concentrates reaetc^d sp(?ciflcally in complement 
fixation and precipitation reactions with the sei'a of 
ferrets and rabbits immunized with mouse lung in¬ 
fected with this siraiii of the virus. 

Electron micrographs of the purified virus concen¬ 
trates showed rounded or ovoid iinage.s of variable 
size indicating an avenige particle diameter of 98 mti. 
Exceedingly little extraneous material was present. 
Definite differentiation of structure within the indi¬ 
vidual particles was indicated by an approximately 
centrally placed area of relatively high deasity. The 
chorio-allantoic fluid and the inactive fractions—the 
supernate after adsorption with red blood cells and 
the supernate of ultracentrifugation—contained large 
numbers of amorphous particles of all sizes, but many 
especially of about 40 mu to approximately the size of 
the virus particle. Particles of this range of diameter 
were not seen in chorio-allantoic fluid from normal 
embryos or in the fluid or comparable fractions of it 
from embryos infected with influenza virus A.=* 

Sedimentation velocity diagrams showed a single 
slightly diffuse boundary corresponding to a sedi¬ 
mentation constant of 830 *> = 832 x 10 “’^. From the 
sedimentation constant and the specific volume, 0.865, 
determined by pyknometcr measurement, assuming a 
spherical shape, the calculated particle diameter was 
100 mu. 

Suspensions of the concentrated material were 
opalescent and bluish. Positive biuret, ninhydrin and 
Millon testa were obtained. The glyoxylie acid and 
Molisch tests were negative. A positive reaction was 
seen in Bial's reagent after hydrolysis of the material 
with 10 per cent, sulfuric acid. This and a weakly 
positive Dische diphenylamine reaction indicate the 
presence of deeoxypentose. The nitrogen content of 
the material dehydrated over PaOa varied from 9.6 
to 10.4 per 
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In preliminary chemical studies, fractionation hy 
the procedures of Kirk* and Kirk, Page and Van 
Slyke® showed tliat about 20 per cent, of the material 
were soluble in petroleum ether. Of this, 5,7 per cent, 
were in the form of neutral fat, 10.2 per cent, were 
phospholipid and 5.1 per cent, chole.sterol. The alco¬ 
hol-ether insoluble fnvction constituted about 65 per 
cent, of the material and contained phosphorus to the 
extent of 0.27 per cent, of the whole virus. If all this 
phosphorus were present in nucleic acid, the whole 
virus complex would contain about 3 per cent, nu^ic 
acid. 

The yield of the purified material in all experiments 
averaged about 2 mg per 100 cc of chorio-allantoic 
fluid. On the basis of nitrogen precipitable with tri¬ 
chloracetic acid the degree of concentration for prac¬ 
tical conditions was about 20 times and on the basis 
of volume it was 150 The specific 50 per cent, 

point infeetivity for chick embryos varied from 
10'^^ 2 to ^ grams per 0.1 cc inoculum with an 
average of 10'^^ * grams corresponding to 6,600 par¬ 
ticles. The quantity of virus giving the 2^ red blood 
cell Agglutination end point wiis 10'*^ ® grams. 

The findings indicate that the influenza virus B is a 
relatively large particulate complex consisting of lipo¬ 
protein with which is associated nucleic acid of the 
desoxypentose type. From electron micrography, the 
average diameter of the spherical or ovoid bodies was 
98 mp. The diameter calculated from the sedimenta¬ 
tion constant, 8 ^ 0 “ =^832 x 10 “'^, the specific volume, 
0.865, and an assumed spherical shape was 100 mf*. 
The influenza virus B (Lee strain) thus appears to be 
significantly larger than the influenza virus A {PE8 
strain). 

D. G. Sharp 
A, R. Tatlor 

I. W. MoLean, Jr.® 
Dorothy Bearp 

J. W. Beakd’^ 

A. E. Feller^ 

John H, Dinguq^ 

Depaetmicnt op Surgery, 

Dukk University School op Medxcinb 

AND 

Respiratory Diseases Commission J.iABORATORT, 
Station Hospital, Section 2, Fort Brago, N. C. 

^E. Kirk, Jour. Biol. Chem.f 106: 191, 1934, 

5 E. Kirk, I. H. Page and D. D. Van Slyke, Jour. Biot 
Cfhem., 106; 203, 1934. 

« Fellow ill virus research, Division of Medical Sciences 
of the National Rosearch Oouneil. 

7 Representing the Commission on Acute Respiratory 
Diseases, whose other members are Drs. T, J. Abernethy, 
G. P. Badger, N. L. Cressy, Captain, M. 0., A. D. Lartf- 
muir, 0. H. Bammelkamp, J. M. Buegsegger andS. 
Strauss. 


THE ETHER SOLUBLE FRACTION OF NAVT 
BEANS AND THE DIGESTION 
OF STARCH 

During the course of experiments dealing with the 
digestibility of dried navy beans it was observed that 
the oil of these beans retards the digestion of soluble 
starch by pancreatic ainyltiso tn vitro. The degree of 
this action appears to be of sufdcient magnitude to 
warrant detailed study and comparison with other 
fats. It was also found that the retarding influence 
of the bean oil can be overcome to a large degree by 
a treatment with yeast. The object of this prelimi¬ 
nary note is to briefly describe some of these findings. 

Oil having these interfering properties can be read¬ 
ily obtained by extracting finely ground navy beans 
with ether for about one week. The total fat-soluble 
fraction when added to soluble starch in the same 
concentration in which it occurs in the beans retards 
the digestion of the starch more than some of the other 
edible fats. The amount of pancreatic amylase which 
completely digests 50 cc of a 1 per cent, solution of 
untreated soluble starch at pH 7 in less than thirty 
minutes m vitro leaves the treated starch incompletely 
digested after forty-eight hours. 

Starch impregnated with the same amount of butter, 
lard or olive oil shows a negative starch-iodine test 
at about the same time as the untreated control. These 
findings are sunimorized in Table I. The oil which is 


TABLE I 

Fat aCCeC to 
atarch In concen- 

Starch-lodtne teat 

tratlon of 1.5 
per cent. 

i hour dlgeatlon 

48 houni diaeatlon 

bean oil 
lard 
butter 
olive oil 

lilj 

1 

I 

Htrongl^ positive 
nepatm 
negative 
ueffAttve 


quickly extracted from coarsely ground beans instead 
of allowing the usual period of one week for extraetton 
does not retard the digestion. The difference in digM- 
tibility can not be attributed to the action of the ether 
on the oil. 

The amount of starch whioli remains undigested in 
the presence of the bean oil varies with the age of 
the starch-oil preparation. In frei^h preparations 
about half of it is undigested after two hours under 
the above conditions. As the age of the preparation; 
increases the starch becomes less digestible until t)ie 
inhibition is essentially complete in those preparations 
which have stood several months. A similar prepath^. 
tion of starch and olive oil becomes less digestib^ 
after standing for an equal period but is ixnisidi^ 
more digestible than the starch impr^atsd be^ 



oil. relative diffioultj With which the interfering 
factor in the bean oil is extracted from the beans and 
its increased effectiveness as the starch-oil prepara¬ 
tions age suggests that the firmness of the association 
of the oil with the starch may account for its action. 

Various means of overcoming this interference were 
tried. The method which appears to be most practical 
from a nutritional point of view involves a prelimi¬ 
nary treatment with yeast. After incubating the un¬ 
dissolved starch-oil preparation with yeast and heat¬ 
ing the preparation at 100° for 30 minutes the starch 
treated with bean oil is then digested by pancreatic 
umylase at about the same rate as untreated starch. 
This is true for both new and old ataroh-oil prepara¬ 
tions. The yeast employed does not signiffcanily di¬ 
gest the starch nor does the heated yeast hydrolyze 
maltose. Likewise, a similar treatment of whole navy 
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beans approximately doubles the rate of hydrolysis 
of the bean starch by pancreatic amylase. In thk 
respect the treated beans compare more favorably 
with other common starchy foods. Heating the beans 
in dilute aeid followed by neutralization further com¬ 
pensates for the delayed digestion. It is believed that 
a similar fat-soluble factor occurs in some other foods 
and preliminary studies indicate that other enzymes 
are influenced by this substance. It appears to be 
especially prominent in soybeans. 

In view of some of the present nutritional problems 
and the increased use of soybeans the significance of 
this factor is being studied in detail. 

Donald E. Bowman 
T>ki*artmrnt or Biocjikmistry and Phakmacolooy, 
Indiana University School or Medicine, 

India NAPOUB 


SCIENCS 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE PROTECTIVE ACTION OF GLUCOSE IN 
BOVINE PLASMA AGAINST HEAT 
COAGULATION! 

Beilinsson® found that sucrose and glycerol inhib¬ 
ited the heat coagulation of egg albumin. Newton 
and Brown® showed that sucrose and glucose pre¬ 
vented coagulation of plant sap proteins by freezing. 
The protective action of other sugars against heat 
coagulation of egg albumin and the nature of the 
protection have been investigated.* 

Van Der Scheer and oo-workers'* have studied the 
changes occurring in horse serum when it is heated 
to 60° to 65° C. for short intervals. They were able 
to show the presence of a new component by electro¬ 
phoretic analysis. The new component was labeled 
Evidence was presented to show that this com¬ 
ponent was a colloidal aggregation product resulting 
from the denaturaiion of constituents in the serum. 

The present study demonstrates the protective 
action of glucose against the formation of the "C” 
component in heated bpvine plasma by using the 
moving boundary technique of electrophoretic analy¬ 
sis* 

Normal bovine plasma obtained from citrated blood 
was utilized. One aliquot of the plasma was saturated 

! From the Bacteriology Section of the Michigan Agri¬ 
cultural Ezperhnental Station and the Kedzie Chemical 
liaboratory, East Iiansing, Michigan. Journal article No. 
65S from Michigan Agricultural Experiment Station. 

*A. Boilinwn, BiocAem. ZeiU., 213: 329, 1029. 

®Ifc, Newton and W. B. Brown, Jour, Beaeweh, 6 : 
87, 1931. 

^* 0. B, Ban, C. B, Hardt, R. J. WestfaU and W. J. 
Uud^os. In ^ocees of publication. 

, * J. yah Der Bdheer, B. W. Wyckoff and F. L. Clarke, 

Jobr. 89> mi, 

* A^ Tkio^ Ttma, Taroday Boo., 33; 624, 1937. 


room temperature with glucose, stoppered and then 
heated at 65° C. for one hour in a constant tempera¬ 
ture water-bath. At the end of this period of heating, 
the sample was perfectly clear and no coagulation was 
evident. The glucose was removed by dialysis against 
physiological salt solution. A second aliquot was 
heated in its native form under the same conditions. 
However, in this case a coagulum formed during the 
heating period which was later removed by centrifu¬ 
gation. The remaining aliquot was not heated and 



Fia. 1 

.served as a control. The three samples were then 
adjuirtod to a protein concentration of 2 per cent, and 
dialyzed for 3 days against large volumes of a diethyl 
barbit^c acid—sodium diethyl barbiturate buffer of 
pH 8.6 and 0.1 ionic strength. Electrophoretic an¬ 
alyses of the samples were then carried out in a man¬ 
ner previously described at 0° C. for 10,000 seconds 
at a potential gradient of 6 volts.^ 

7 0. L. Ban Clemente and 1. F. Euddleaon, MtoA, Agr, 
Exp. Bio. SuL 182, p. 3, 1943. 
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Fig. 1 shows the electrophoretic pattern obtained 
from the normal nuheated plasma. Fig. 2 was ob¬ 
tained from the sample that was heated for one hour 
at 65® C. in the absence of glucose. A decrease in 
the areas of all the visible constituents as compared 
with the normal plasma in Fig. 1 is evident. The 



“C” component appears in the region of the alpha 
globulins, and its concentration is such that the peak 
on the ascending side extends beyond the plate. Fig. 
3 shows the effect of heating the plasma in the pres¬ 
ence of saturated glucose. The pattern does not show 
the component after this condition of heating. 
However, the fibrinogen, beta and gamma globulin 
areas have decreased while a small new peak (x)i is 
observed in the descending pattern next to the alplm-2 
globulin. 

The sharp peaks (y) near the beta globulin pat¬ 
terns may have originated from normal constituents 
in the plasma whose properties have been changed by 
the heating process or they may represent lipide dis¬ 
turbances. 



d (-- I ' 

Fig. 3 


In Table 1 are set forth the calculated mobilities of 
the components of the different samples. There is 
close agreement between values for all plasma sam¬ 
ples. No significant differences in mobilities hkre 
been observed between normal plasma and plasma 
heated at 65® C. in the presence of saturated glucose. 


TABLB 1 


Sample _ 

Mobilities u X 10-* 

description ^ 

a« C X y ^ 4 y ++y 


Nornial 

plasma 

PlaHina 

and 

glucose 
heated 
at 86* C 
Plasma 
heateil 
at 65" C 


0.78 0.04 6.35 3.53 2.T6 2.48 

6.55 5.82 4.81 4.16 3.60 3.31 2.62 2.11 

6.80 5.08 3.30 2.34 


It is believed that the protective action of glucose 
against the heat coagulation of plasma proteins may 
be of considerable signifitiance in studies pertiiining 
to proteins. Further investigations of tJiis nature 
are in progress and will be reported on at a later dote. 

Chester R, Hardt 
T, Forest Huddleson 
Chari.kb D. Bau. 
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RECENT ANTHROPOLOGY* 

By the late Professor FRANZ BOAS 


From time to time I have found it useful to re¬ 
examine the general principles which I have been 
following in my scientific work and to compare them 
with new tendencies which were springing up in our 
own and related sciences and which were modifying 
and extending both the field of our researches and 
the methods of investigation. It so happens that I 
have stated the results of such reexamination of prin¬ 
ciples at intervals of about ten years, beginning in 
1888 with the acceptance of views generally held by 
ethnologists of that period. The last time I gave such 
a review was in 1932. I have been asked to give 
to-day a similar review of the problems and methods 
of anthropology as I see them. 

Before the development of field research, planned 
for the investigation of specific, detailed problems, 

1 Bead before the American Ethnological Society, May 
18 , '19424 


the endeavor of the field worker used to be primarily 
to obtain information, as complete as possible, regard¬ 
ing the types of bodily build, of linguistic expression 
and of other cultural features that set off one human 
society from others. In 1888, when I was charged 
by the British Association for the Advancement of 
Science with an investigation of the Indians of British 
Columbia, a summary report on the types and customs 
of the Indians of that province was the task entrusted 
to me. By necessity it resulted in n picture in which 
general impressions were combined in a standardized 
whole. Individual variations within the group had 
to be neglected. They were not considered as relevant. 
Furthermore, they can not be obtained by these meth¬ 
ods, for they require long-continued personal relations 
Imtween the observer and members of the group 
which he wishes to study. 

It will perhaps be best to discuss the problems that 
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eoxxfrout the investigator by taking up physical an¬ 
thropology, linguistics and culture separately because 
the crucial questions appear partly in difEerent forms. 

In physical anthropology it is possible to define 
generalized groups adequately, provided we confine 
ourselves to the comparison of such groups in whidi 
the oharacteristic traits of every individual of the one 
group are distinct from those of the other, as for 
instance Bushmen and North Europeans, although we 
must remember that there are other traits in regard 
to ^vhich the two groups are not fundamentally dis¬ 
tinct. 

The attempts to define closely related populations 
in which individuals of the same form are not exclu¬ 
sively found in the one group, or to define single traits 
that are found in the vanous groups that are being 
compared present peculiar difficulties. In all these 
cases differences between the groups can be expressed 
only by statistical methods, that is, by determining the 
frequency with which the various forms occur in each 
group; but this is not the way in which our minds 
work. We are impressed by those forms which occur 
most commonly and combine these forms in one indi¬ 
vidual, the type. It is easy to show that such a “type'* 
is a construct that has no reality. When, for instance, 
Professor Sargent constructed the ideal type of the 
Harvard student by having a sculptor make a figure 
of a youth whose body measurements corresponded to 
all the measurements obtained as averages of all the 
Harvard students, he would have been unable to find 
any individual strictly corresponding to that type. 
Supposing he had excluded all those who differed very 
much from his standard and included only those who 
were near the most frequent forms so that only the 
middle half of the series were included, and if further¬ 
more ten independent features had been oonsideTed, be 
would probably have found among 1024 individuals 
just one who corresponded to his ideal type. In other 
words the type is a subjective construct. Whether 
it has an objective reality must be determined by 
special investigations. 

It must also be remembered that types described by 
averages are not of such character that the differences, 
between two types can be expressed by addition or 
subtraction. The differences between two averages 
may be the same, but the variants may be such that 
in one case not a single measure of the one group 
would appear in the other, or it may be that both 
groups have many measures in common, and the 
measure of difference can not be obtained by sub- 
traction, but only by an evaluation of the aigfnificanc^ 
of the number of cases the two series have in common. 
The numerical values are not additive. 

Another consideration must be home in mind^ 
When a type is described, previous impressions and 


preconceived notions influence the description of whet 
ire see. A person who has studied a Negro population 
will see the lips and noses of Indiaxm as narrow, while 
one whose experience has been with Whites will de¬ 
scribe them as broad, even if both {diservers used the 
eame printed standard pictures as types. In an ex¬ 
periment made by Goring, the foreheads of criminals 
were described as low, because this was expected, 
while the actual measurements showed that the de¬ 
scription was faxdty. All this is equally true of 
anatomical, physiological and psychological traits. 

There is another form of mental reaction to the 
variability found in a population. The forms deviat¬ 
ing most strongly frpm those of most frequent occur¬ 
rence are readily considered as separate units, to be 
excluded from the type. In this manner two or more 
contrasting types may be established, the middle, most 
frequent form being considered the result of mixture 
of the extreme forms, either due to interbreeding or 
to simple mechanical mixture of the extremes. Wher¬ 
ever pairs of contrasting terms are used this tendency 
may be suspected. Long-headed and short-headed, 
tall and short, pyknic and leptosome, extravert and 
introvert are primarily terminologioal conventions 
expressing extremes of a variable form. Their desig¬ 
nation as types does not show that they should be 
considered as distinct elements in a population. An 
example of this kind is the description of Indian 
types by an experienced anthropologist who described 
one group of Indians as composed of a number of 
types of other tribes whom bo had previously investi¬ 
gated and whose forms had impressed themselves upon 
his mind. The study of extreme forms may bring to 
light correlations between features that may be ob¬ 
scured in the general mass, such as relations betwe^ 
bodily form and function; but it can not decide 
whether such relation is due to an inner relation con¬ 
trolled by biological conditions, to mixture of distinct 
variable forms or to other causes. As in other oases, 
a statistical statement of numerical distribution may 
give us a clearly defined problem, the answer to which 
must be sought in the domain of other srienoes. When 
we find that the size of the body of Europeans and 
Americans has increased during the last century we 
have to look for an explanation not in statistics, but 
in the physiology of growth as affected by sociologieal 
or other conditions and by possible changes in the 
hereditary composition of populations; or when the 
birth rate of a population changes, the social changes^ 
age distribttiion imd so on that bring about the statieK 
tieal result have to be investigated^ 

It can not be emphasized too strongly that it i# 
f undamental Ic^al error to Identify the 
1|ype apd the individual, io lit^be aU 
fype to 



to niliriAirfl A terminologioal dUsBi&catiim for a reality. 
Sneh oonel&fliozui are scientidcallj unsotmd. What 
is worse, they have a disastrous effect upon our lives. 
It is clear that the whole Nazi anthropological 
theory is built up on these misconceptions, on the 
assumption that members of what is called arbitrarily 
a racial unit—^actually a population—must have indi¬ 
vidually certain traits in common which conform to 
the eonstruet type; all this notwithstanding the stress 
laid upon the hereditary differences in family lines. 

The concept of a pure race implies that all indi¬ 
viduals constituting the *^raee’’ must be genetically 
alike. The only pure races that we know ore pure¬ 
bred domestic animals and cultivated plants and these 
are purest only in regard to those traits that can be 
bred pure and that have been selected for pure breed¬ 
ing. The variability of the whole race is low in re¬ 
gard to the selected features and all the family lines 
are very much alike. The question, in how far fra¬ 
ternities in highly inbred human societies are alike 
and in how far family lines may be alike in such a 
community has never been adequately studied. From 
what we know at the present time we may say that 
even in highly inbred communities a high degree of 
variance of family lines as well as of members of 
fraternities persists, so that the identification of an 
individual as a significant sample of the group is im¬ 
possible. The larger the area inhabited by the social 
group under consideration—generally a nation is 
meant—the less can any individual be considered as 
representative of the group, the less can we speak of 
the “type” of a nation. 

There is another very fundamental problem in phys¬ 
ical anthropology that has not received adequate atten¬ 
tion. A local type is generally considered as stable. 
Racial heredity means that the typical distribution of 
forms of one generation will be repeated in the follow¬ 
ing generation. It has been recognized that differen¬ 
tial birthrate, mortality and migration may modify the 
frequency of various types, but insufficient stress has 
been laid on the question in how far the children of 
parents of a given form may differ for physiological 
reasons from their parents, in other words in how 
far external conditions may modify the type. We 
know that lower organisms are susceptible to such 
ckanges, but there is still considerable reluctance to 
aecept this problem as one of major importance. 

Let ^ turn from the field of physical anthropology 
to that of coltural anthropology. In earlier years the 
attention of students was primarily directed to the 
problem of the general development of culture, to 
the diloovexy of evolutionary sts^ of culture and to 
the bivestigaticm of bistorieal evenja that shaped oul- 
toridjileve^p^^ The results of these studies wiU 
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always retain their importance for an account of the 
histoiy of culture. Archeology, the study of distribu¬ 
tion of sunilar cultural forms, the occurrence of iso¬ 
lated inventions or ideas in regions without apparent 
historical connection furnish data necessary for the 
solution of these problems. Except in so far as tech¬ 
nical improvement of methods of research is concerned 
there is little to be said that is new. The importance 
of eontinuing this work, of collecting new data in 
unexplored regions should, however, be emphasized. 
The interest in new lines of inquiry that has developed 
during the past twenty or thirty years should not 
induce us to slight this indispensable field of work. 

The description of a type of culture brings up the 
question of the meaning of the term type in a form 
somewhat different from the one it has in physical 
anthropology. As in the morphological description 
of bodily forms we find in some groups traits which 
are common to one group and never occur in another 
one—like the differences between the pigmentation of 
North Europeans and Negroes—so we find in cultural 
groups characteristics that differentiate one group 
fundamentally from another. Such traits are a com¬ 
mon language, principles of family organization, 
motor habits, food and sleeping habits and the like. 
In all these, individual variations, if they occur at 
all, are insignificant. Unlike the common anatomical 
characteristics the traits here referred to are not bio¬ 
logically determined. They are either automatically 
determined by subconscious, involuntary imitation, or 
deviations from the norm are so intensely frowned 
upon by the community that conformity is brought 
about by coercion. 

For this reason the impressionistically derived con¬ 
cept of typical cultural behavior has a much higher 
degree of reality than that of a physical type. In a 
simple tribe all individuals speak the same language. 
They have the same kinds of industries, obtain and 
use food and shelter in the same way. Groups of the 
same descent, strictly comparable in bodily form, may 
differ fundamentally in cultural form. The pattern 
of ouhure has greater reality than the biological types 
becatise the cultural pattern exerts its influence 
equally upon every individual, while biological descent 
produces individuals of different qualities. 

NevertheleBs, we must recognize that individual 
variations in behavior exist, dependent upon person¬ 
ality and individual experience. The conditiona under 
whiob most ethnological work is carried on make it 
difficult to observe individual variations of behavior, 
and little material is available for a study of this 
subject. 

One of the oharacteristio traits of modem anthro¬ 
pology is the emphasis laid on the relati<m between 
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individual and culture, from two points of view, the 
shaping of individual behavior by the culture in which 
the individual lives, and the modification that culture 
undergoes by the behavior of the individual. The 
latter is obviously needed for an understanding of 
the dynamics of cultural changes. 

Before speaking on this subject some remarks are 
necessary on the problems presented by attempts to 
describe and analyze a culture. 

One of the serious difiScultics that has never been 
adequately dealt with is the lack of a precise under¬ 
standing of the concepts with which alien cultures 
ai'e operating. These must be obtained from a de¬ 
tailed study of the semantics of the language of the 
people whose culture we wish to stud}’^ and this can 
be obtained only when we have the fullest data that 
allow us to determine the meaning of the expressions 
used. Words like “good” and “bad,” for instance, 
have no content unless we know what is good and 
what is bad. Does “good” cover the ideas of useful, 
right and beautiful, or is it confined to the concept 
of useful ? Our knowledge of the semantics of primi¬ 
tive languages is wholly inadequate, and still, without 
it, we can not understand the world in which they 
live. On the whole our dictionaries are exceedingly 
inaccurate, even in the translations of material objecte 
or of actions performed with or on material objects. 
In some languages our term “to break” is not the 
same concept when applied to long, round or flat ob¬ 
jects, although always done by pressure. To sing is 
not the same, if the song is without words or with 
words, a dance song, love song or sacred song. “To 
love” may entphaaize the ideas of value, of friendship, 
or of sexual love and may include the concept of pity. 
Accuracy of semantic value is particularly demanded 
in all discussions of religious subjects on account of 
the vagueness of many of these concepts. Thus it is 
of prime importance to know that in Bantu languages 
the being that is generally translated as “God” belongs 
to the class of inanimate things and can not be cou- 
ceived as a human or living being. The long discus¬ 
sions about mana and animism might have been 
avoided, if the semantic value of the terras had been 
clearly understood. The same may be said in regard 
to the term soul, which has no equivalent in any 
primitive language that I know. Life, will power, 
personality, the memory image of a person, may all 
be considered as partial equivalents of what we call 
soul. For a correct understanding of what the 
speaker has in mind we must know the exact semantio 
value of the term he uses. I believe that a strict insis¬ 
tence on a better knowledge on the semantic values 
of words is necessary for a correct interpretation of 
the thoughts expressed in language. 


The methodologLoal problem here touched upon is 
closely related to that of the classification of forms 
of primitive life. In natural sciences wo are accus¬ 
tomed to demand a classification of phenomena ex¬ 
pressed in a concise and unambiguous terminology. 
The same term should have tlie same uieaning every¬ 
where. We should like to see the same in anthropol¬ 
ogy. As long as we do not overstep the limits of 
one culture wo are able to classify its features in a 
clear and definite terminology. We know what we 
mean by the terms family, state, government, etc. 
As soon as we overstep the limits of one culture we 
do not know in how far these may correspond to 
equivalent concepts. If we choose to apply our classi¬ 
fication to alien cultures we may combine forms that 
do not belong together and separate what belongs 
together. The very rigidity of definition may lead 
to a misunderstanding of the essential problems in¬ 
volved. Goldenwciser, in his discussion of totemism, 
has demonstrated tlie error to which the definition 
of the term totemism has led. As explained before, 
the discussion of the meaning of the concept “souL’ 
can not be based on the assumption that the classifi¬ 
cation based on our concept can be transferred to an 
alien culture. When the idea of a soul is that of a 
tangible object it would have to be grouped with the 
tendency to classify qualities as substances—such as 
sickness, success in hunting or gambling—which may 
stay with a person or leave him. If it is our serious 
purpose to understand the thoughts of a people the 
whole analysis of experience must be based on their 
concepts, not ours. 

Let us turn now to a consideratitm of the relation 
between the individual and the social medium in which 
he lives. We may distinguish between the generalized 
drives expressed in sex-relations, parental relatione, 
relations to other members of the group, etc., whirii 
are the subject of ti general social psychology; and 
our particular problem, the interaction between indi¬ 
vidual and society in different types of cultures. The 
subject is so recent that a critical examination of the 
various methods that are being tried is much needed. 

Notwithstanding the compelling force of social be¬ 
havior there is obviously a considerable variation in 
individual reaction to given standards. As said be¬ 
fore, the impressionistically derived typical form of 
behavior must not be confused with the actual indi¬ 
vidual behavior which is not identical with the assumed 
norm. The few available life histories of individuals 
in primitive societies who changed the political, re¬ 
ligious or economic lives of their tribe fellows illus¬ 
trate the importance of the deviating behavior of 
individuals. 

(To concluded) 
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RUNNING RECORDS 

By Dr. ALFRED W. FRANCIS 

WOODBURY, N. J. 


Considerable popular interest has developed in 
running* records especially as a result of the recent 
visit to this country of the Swedish runner, Gunder 
Haegg, with his seven world^s records. There seems 
to bo inadequate moans of correlation of records with 
distance; or more specifically to detennine which of 
two records at different distances is the better. Ac¬ 
cording to newspaper reports the runner himself can 
not choose among his own records. 

It is obvious that a runner can maintain a higher 
speed for a short run than for a longer distance, but 
the relation between these speeds and distances is 
complex. The proper correlation is by a curve through 
a few of the best records, the others all falling more 
or leas below it, since no record could be better than 
perfect, 

A logical plot is that of average speed in meters per 
second against the logarithm of the distance as in 
Fig. 1. The use of the logarithm permits plotting of 
a wide range of distances without undue crowding at 
the left end. The curve drawn, with doited portions 
at each end, is the plot of the equation, 

(logD- 1.5)(V-3.2) =6.081 
which is a hyperbola with a vertical asymptote at 1.5 
and a horizontal one at 3.2m/scc. The former is 
simply equivalent to using a unit of 31.6x0 in xneasiir' 
ing the distance. The latter has a real physical sig¬ 
nificance, being for a ^*perfect runner’^ the ‘‘dog trot^’ 
velocity. This cun be defined os the speed which he 
could maintain indefinitely without tiring (if it were 
not for lack of sleep, nourishment, etc.). He can 
maintain a slightly higher average speed for a finite 
long distance, or a considerably higher speed for a 
short distance, either effort producing temporarily 
complete exhaustion. 

The records for less than 400 meters fall below the 
hyperbolic curve because other factors prevent a run¬ 
ner from attaining such a speed which would exhaust 
him in those distances. A tangent to the curve is 
drawn through the record for 220 yards. The records 
beyond one hour fall below the dotted curve because 
sxjch races are seldom run under ideal conditions of 
course and weather; and because other forms of tiring, 
such as lack of nourishment, enter in. A straight line 
is drawn through the points for one hour and the 
marathon. The normal tiring for the large mid¬ 
portion of the plot is probably mostly a function of 
the oxygen ooncentration in tibe blood. 

The scale of Fig. 1 is too small to permit accurate 
comparison of different records. This is accomplished 


in Fig. 2 in which the ordinate is the left-hand side of 
the equation. 

The record for 5,000 meters is clearly superior to 
most of the other records. In fact, if it were five sec¬ 



onds slower, the straight dotted line, which nearly 
passes through seven other points, would correlate the 
best records nicely. By readjusting the constants of 
the equation the 400-meter record (which has been run 



twice) and either the bOO-meter record or that for one 
hour (but not both) could be placed in a horizontal 
line with the 6,000-meter point, all other records being 





316 

inferior. This is not done, however, beoatise the ohoiee 
between the 800 meter and one hour would be arbi^ 
trary; and because any new record above the line 
would require a recalculation with distortion of the 
whole plot. It is believed that the plot as shown gives 
a fair comparison between the records. Tentatively 
a smooth 8 curve is drawn through the four records 
mentioned, and is considered to represent the present 
limit of human speed. 

The plot shows that four of Haegg’s seven records, 
the 1,500 and 2,000 meters, his one mile and the two 
mile, are practically equivalent. The 3,000 meters 
and three mUe are much better, but inferior to his 
5,000-meter record. The new mile record by Ame 
Andersson in Sweden of 4; 02.6 is closer to the curve; 
but even the hypothetical '‘four minute mile” falls 
short, and is therefore an imminent possibility. 

A straight line is drawn between the 400-meter 
point and that for 220 yards, showing that those for 
300 yards and 300 meters are inferior. The break at 
400 meters is of course too sharp, but the abrupt drop 
is due to the fact that races shorter than 400 meters 
are not completely exhausting. 

The records used in the calculations are those given 
in the New York World Almanac for 1943, whether 
officially accepted as world's records or not. Two 
other records are included, the new mile record made 
on July 1, 1943, and the 500-yard record of 54.4s. by 
Borioan on June 13, 1940. Table I gives the records 
for the more xiauul distances with the products plotted 


fn i^ig. % and the calodiated records eorrespooditif to 
the curve of Fig. 2. Calculated times for other dis^ 
tanees can be found readily by interpolation. Any^ 
actual time for a race can be compared with the oalon- 
lated world's record on a percentage basb, either time 


TABIiB Z 

WOELU'S BS8T RONMIMO RtfCOUDS 


BUtoace 

Prod¬ 

uct* 

Time 

computed 

Time 

actual 

Per 

cent. 

100 yd 



9,4s 


100 m 

. * - 

1 * t - 

10.2s 


200 w 

6.33 

20.168 

20.8s 

99.8 

220 yd 


20.3s 

20.3s 

100.0 

400 m 

6.067 

46.0s 

46.0s 

100,0 

440 yd 

0.043 

46.348 

46.4s 

00.87 

800 m 

6.041 

Im 46.011 

Im 46.ds 

100.0 

880 yd 

0.860 

Im 47.33s 

Im 46.28 

98.26 

1.000 yd 

6.697 

2m 4.78 

2m 8.8s 

90.82 

1.600 m 

6.771 

3m 40.4s 

3m 46.88} 

97.01 

1 mile 

6.860 

3m 08.78 

4m 2.6s 

98.19 

2.000 m 

6.788 

6m 4.8s 

5m 11.8s 

97.06 

3.000 m 

6.000 

7m 58.6s 

8m 1.28 

99.40 

2 miles 

6.816 

8m 37.2s 

8m 47.8s 

98.00 

S miles 

6.993 

13m 20.6s 

13m 32.2s 

90.31 

6.000 m 

6.081 

13m 68.2 b 

13m 08.2s 

100.0 

6 miles 

6.687 

23m 26.6s 

24m 6,2s 

97.26 

10.000 m 

6.950 

29m 30.8s 

2em 52.3s 

99.30 

10 miles 

6.784 

49m ^.Os 

60m 16.0s 

98.67 

10.210 m 

6.946 

One hour 

One hour 

100.0 


• (log D-1.6)(V-3.2) D In meterSf V In metera/8Cc. 
t olnce this paper was written, Andersson has ran l.SOOm 
In 3xd 46s. 


for the same distance or, what is more sound theo* 
retically but leas convenient, relative distance in the 
same time; since that represents the relative accom¬ 
plishment of an inferior runner as compared with 
that of a “perfect” runner in the same time. 
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LEWELLYS F. BARKER 

Dr. LEWB^iLTS F. Barker, emeritus professor of 
medicine of the Johns Hopkins University and visiting 
physician to the Johns Hopkins Hospital, died on 
July 13 at the age of 75 in his home at 208 Stratford 
Road, Baltimore. His death brought to a close a long 
and active career in which he had attained great emi¬ 
nence as a physician and teacher. 

Dr. Barker was bom in Norwich, Ontario, Canada, 
on September 16,1867. His father, James F. Barker, 
and his mother, Sarah Jane Taylor Barker, were mem¬ 
bers of the Society of Friends and thus Dr, Barker 
was brought up os a Quaker. He attended Pickering 
College from 1881 to 1884 and in 1890 received the 
degree of bachelor of medicine from the University of 
Toronto, After graduation he served as an interne 
in the Toronto General Hospital, and having deteiv 
mined that the Johns Hopkins Hospital was the insti¬ 
tution in which he wished to continue his medical 
atadies, he came to Baltimore, and was appointed as- 
aistant resident physician hy Dr. Osier. This marked 


the beginning of Dr. Barker’s distinguished services 
to the Johns Hopkins University and Hospital. 

During these early and busy years he worked in 
close association with Osier, Welch and Mall, and it 
was not long before it was realised that this young 
assistant possessed a mind of unusual quality and 
capacity. Dr. Franklin P. Mall, the professor of 
anatomy, was one of the first to give expression to 
this feeling and in 1894 selected Dr. Barker to fill the 
position of associate in his department; and in 1S97, 
at the age of 30, Dr. Barker was made associate pr(>- 
fessor of anatomy. Under Mall’s infiuence, Dr. 
Barker became absorbed in a study of the nervous 
system. This resulted in his first important and ez^ 
tensive contribution to medicine which took the forth 
of a book entitled “The Nervous Systetn and its 
Constituent Neurones.^' 

A trip abroad to work in Germany with von Vtf f 
Flechsig and His was sodn foQowed by k iiot0W(nlJ!i^ 
diatinetion, for in 1660 he was invited to icfce 
chair of anatoiny at the Uiuv#j|d|y 



viotu to his departure from Baltimore^ hoi^evoTi there 
had been an opportunity to work in the pathologieal 
department at the Johns Hopkins University^ and to 
make two important expeditions, in company with Dr. 
Simon Flexner; one to the Philippines on the Johns 
Hopkins Medical Commission, and the second to San 
Francisco on a commission sent by the Gk>venunent to 
determine the existence or non-existcnco of bubonic 
plaifuo in that city. 

In 1903 Dr. Barker married Miss Lillian Haines 
Halsey, and later when they made their home in Balti¬ 
more, their house became a center to which innumer¬ 
able friends from home and abroad were welcomed 
with the greatest hospitality. 

While Dr. Barker was professor of anatomy at the 
University of Chicago, he published an article on the 
whole-time teaching of clinical subjects. This paper 
attracted some attention and when Dr. Osier resigned 
the chair of medicine at the Johns Hopkins University 
in 1906 to go to Oxford, Dr. Barker was selected to 
fill this post. It was not, however, possible at that 
time, to place the department on a full-time basis. 

The appointment was a somewhat unconventional 
one, for Dr. Barker had had little practical experience 
in clinical medicine. Nevertheless, he returned to 
Baltimore equipped in other respects in an unusual 
manner to develop along progressive lines the excel¬ 
lent medical clinic which already existed, for ho not 
only had experience and training in one of the pre- 
cliniool sciences, but had spent a year working with 
Friedriok Muller in Munich and with Abderhalden in 
Emil Fischer’s laboratory in Berlin. Endowed with 
remarkable intellectual qualities, a gift for teaching 
and unusual executive ability, Dr. Barker enlaiged the 
facilities for investigation, and with much foresight 
developed the first medical clinic in the country in 
which well-equipped laboratories for research in chem¬ 
istry, in physiology and in infectious diseases and im¬ 
munity formed on integral part of the department. 
This elaborate extension of the arrangement which 
then existed was an innovation and an important 
contribution. 

In his praetioct came to appreciate the 

need of emphasising special examinations, which were 
rapidly being made available llirotigh new techniques, 
lor obtaining information^ oonoeming the diseased 
fttate of his patients. In the course of these intensive 
ladies, attention was directed not only to the various 
jdiysical abnormalitiee, but to the hereditary traits, 
otttotional reactions and the m^tal charaoteristios 
of the individual; and in order to accomplish this 
atmaessfdliy, it was desirable that a small group of 
'^ytddans, surgeons and speeialists diould work in 
Only when the data, obtained in 
analysed, correlated and ooordi- 
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nated, could a comprehensive diagnosis be arrived at, 
and what Dr. Barker termed a correspondingly ‘^multi- 
ditnensional” therapy instituted. It is not surprising 
that he should have been particularly attracted to a 
study of the anatomical and functional disturbances 
of the nervous system, and that first, having laid stress 
upon the personality of the patient, be should later 
lay emphasis upon the individual as a complicated 
and indivisible whole. These were principles which 
dominated his practise, and which brought him phe¬ 
nomenal success. His knowledge led many groups to 
seek his advice, not only concerning matters of phys¬ 
ical well-being, but involving problems of social 
welfare. 

His interests grew in number and widened in scope 
and when it became financially possible through the 
generosity of the Rockefeller Foundation for the 
Johns Hopkins University to place some of the clini¬ 
cal departments on a full-time basis, Dr. Barker 
found it impossible, on many accounts, to accept the 
headship of the departttmnt of medicine on this basis, 
lie remained, however, an active and brilliant member 
of the staff for the remainder of his life, acting as a 
member of the medical board of the hospital, of which 
he was chairman for many years, and conducting 
clinics, the last series of which he completed only a 
few weeks before his death. 

His quick and retentive mind, his wide and remark¬ 
ably varied interests, his systematic methods of inten¬ 
sive study and concentrated reading, resulted inevita¬ 
bly in an accumulation of knowledge which was almost 
encyclopedic. This was reflected in his brilliant clin¬ 
ics and lectures, in his addresses and in his numerous 
articles and treatises which touched almost every 
phase of medicine. His last book, published scarcely 
a year before his death, was an autobiography en¬ 
titled, ‘^Time and the Physician.” 

He was a member of a great number of medical and 
scientific societies, and acted as president of many, 
including The National Committee for Mental Hy¬ 
giene (1909-1918), the Association of American Phy¬ 
sicians (1913), the American Neurological Association 
(1916), the Southern Medical Association (1919), the 
Association for the Study of Internal Secretions 
(1919) and the Medical and Chirurgical Faculty of 
Maryland (1923). He received the honorary degree 
of doctor of laws from Queens University, Canada, 
in 1908; from McGill University in 1911 and from 
the University of Glasgow in 1930. 

Df.^ Barker was a conspicuous figure in American 
medicine. His somewhat stately gracious manner, his 
height, his white hair and, above all, his long delicately 
formed hands impressed every one who came in con¬ 
tact with him. There have been few physicians in 
this eounti^ who were more learned in ihe varioua 
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branches of medical knowledge, more widely versed 
in the affairs of man or more interested in the human 
being than Dr. Barker. 

Warfield T. Longoopb 

The Johns Hopkins Hospital 

RECENT DEATHS 

Dr. Roscoe Raymond Hyde, professor of immunol¬ 
ogy and director of the laboratories of immunology 
and filterable viruHe.s of the School of Hygiene and 
Public Health of the Johns Hopkins University, difid 
on September 15 at the age of fifty-nine years. 

Dr. Bert Cunningham, professor of biology at 
Duke University, died on September 27 at the age of 
sixty years. 

Dh. J. Willard Hershey, head of the department 


of chemistry of McPherson College, Kansas, known 
for his work on rare gases, died on September 27 at 
the age of sixty-seven years. 

Stewart H. Burnham, who retired recently after 
serving for more than twenty years as assistant cura¬ 
tor of the herbarium of the deportment of botany of 
Cornell University, died on September 26. He was 
seventy-two years old, 

Db. Arthur A. Tioknor, divisional chemist for the 
Caleo Chemical Company of Bound Brook, N, J., a 
subsidiary of the American Cyan amid Company, died 
by suicide on September 26. He was fifty years old. 

Dr. George Bacharach, assistant professor of 
chemistry at Brooklyn College, died on September 20, 
at the age of fifty-five years. 


SCIENTIFIC EVENTS 


AIRCRAFT PRODUCTION IN 
GREAT BRITAIN 

The Select Committee on British National Expendi¬ 
ture, in a report on Aircraft Production issued re¬ 
cently, states, according to The Times, London, that 
the aeronautical industry in Britain is suffering from 
an acute shortage of scientific and technical men. It 
is stated that there are not enough adequately quali¬ 
fied men available to maintain the industry at the 
proper level of efficiency. This shortage applies a]|p 
in the whole of aeronautical research, including 
the official establishments, and it is said to have been 
clear for some time that there Is more work than can 
be done by the existing personnel. The report con¬ 
tinues : 

Special moaeures arc therefore necessary. Men of high 
academic, scientific or technical attainments should not 
be allowed to be absorbed in the fighting services, where, 
even when they are employed in technical jobs, their 
qualifications are often much higher than is needed. More 
pre- and post-graduate courses in aeronautics are needed 
at the universities, especially in view of the fact that 
facilities for training which were available in the industry 
in peace-time are now used for training R.A.P. personnel. 
The committee recommends that the appropriate de¬ 
partments should investigate the faculties available for 
training research workers, aeronautical engineers and other 
technicians in order to determine what action is necessary 
to moot roquiromentB, 

There is a similar shortage of adequately qualified 
staffs in all grades of management. The enormous ex* 
pension of the industry has entailed the up-grading of 
large numbers of men with relatively little experience, 
and it is freely admitted by managements that thpy 
have had to promote many men whom they would not 
normally so promote. Little appears to have been done 
to remedy the deficiency. In the case of foremen the 


situation lias been worsened by the fact that there is 
frequently reluctance to accept promotion. In a few 
eases, the existence of high piece-rate earnings may 
partly explain this reluctance, but the mure general rea¬ 
son is undoubtedly simple unwillingness to accept re- 
sponsibility. This is not unnatural when it is remembered 
that relatively few workmen are of long standing in this 
industry. To remedy these deficiencies the committee 
recommends that courses should be provided to train 
foremen for higher grades, and that more use should be 
made in the Ministry of Labor’s courses in foremanship. 

The report points out that one of the most disturbing 
features in regard to the supply of labor for the indus¬ 
try is the high rate of wastage. In the present general 
shortage of labor it is necessary for firms to engage 
persons who for one reason or another are not ideally 
suited for tlic work. The committee considers that 
the rate of wastage disclosed is greater than it should 
be, and that action should be taken by the Ministries 
of Labor and Aircraft Production to reduce it. 

OPHTHALMOLOGICAL RESEARCH AT THE 
UNIVERSITY OF OXFORD 

The University of Oxford is planning the establish¬ 
ment of a department for ophthalmologioal research, 
the activities of which would include research, teaching 
and the treatment of patients. The Ophthaltnological 
Research Endowment Cotmuittee is asking for help in 
raising £250,000 to build, equip and endow the re¬ 
search laboratories of a department of ophthalmol¬ 
ogy at the university. Contributions received during 
the war will be invested in Government seeurities. 
The treasurer of the Ophthalmologioal EeBeaxiffi 
Endowment Fund, Old Clarendon Building, Oxfqtd, 
will receive contributions. Exp^ases of app^ 
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are being mot by the generosity of the National In¬ 
stitute for the Blind. The Times, Lon do n, repoi’ts 
that 

Tho faciUtios available for such work arc considered 
wholly inadequate, and the university is appealing for 
funds towards the establish men t of research premises in 
connection with tho Oxford Eye Hospital, the rebuilding 
of which will be begun at the end of the wav; the provi- 
sion of salaries for full-time and part-time research work- 
ers, teachers and technicians engaged in the new depart- 
ment; and the defraying of the working costs of researches 
which would have for their aim the prevention of blind¬ 
ness, tho impruved trcatmimt of eye disease and the pro¬ 
motion of a higher standard of visual function throughout 
the country. 

Under the proposed regional scheme of the Joint Hos¬ 
pitals Board, the Oxford Eye Hospital will become^the 
chief regional center (covering the counties of Oxford, 
Buckingham and Berkshire) for ophthalmological work 
and teaching. For this tho present liospital is inadequate, 
and is to be rebuilt, tho necessary funds being raised by a 
separate appeal from local sources. 

One of the problems which the proposed department at 
Oxford would examine would be that of discovering the 
safest anti-bacterial drugs for ophthalmological purpost^s. 
The extreme delicacy of the eye is the governing considera¬ 
tion, as all tho usual antiseptics aro poisons, and fiirther 
investigation will need contributions not only from 
ophthalmology, but bacteriology, mycology and chemistry. 
The most promising substance found so far is pciiicillin, 
tho development of which is largely the result of work 
done in an Oxford laboratory. 

Tile Oxford scheme, which will bo generally welcomed, 
will form an important contribution towards the great na¬ 
tional effort that is being made to abate the toll and suf¬ 
fering and economic wastage due to loss of sight and 
defective vision. Statistics prove that, while failure of 
vision is a hazard common to all, the risk falls increasingly 
on those who aro in middle and later life. In 1941 out of 
a total blind population pf 74,000 in England and Wales, 
03,000 were persons over 40 years old. 

REHABILITATION CLINICS AT THE NEW 
YORK HOSPITAL 

A psychiatric rehabilitation program which it is 
hoped may point the way toward reclamation of the 
estimated 80,000 New York City men thus far rejected 
Of discharged from military service because of mental 
illness has been initiated by the Payne Whitney Psy- 
ehiatric Clinic of the New York Hospital. 

Recognizing that the thousands of men who have 
proved unsuitable material for the Army, Nary and 
other services because of psychoneuroais constitute a 
wartime emergency problem that will exist and grow, 
even after the war, the hospital has established a 
speelal out-patient clinic that is already functioning 
and the full resources of the clinic will be devoted to 
pntientB* rehabilitation* The integration of psy- 


chlatrio treatment with the psychological testing, re¬ 
training and employment resources of an actual com¬ 
munity is to be emphasized in the program. 

Originators of the plan are Dr. Thomas A. C. 
Hennie, attending psychiatrist at the clinic and asso¬ 
ciate professor of psychiatry at Cornell University 
Medical College, who will direct the program, and 
Mrs. Melly Simon, chief of psychiatric social service. 
Dr. Rennie was rec/ontly named director of the Divi¬ 
sion of Rehabilitation of the National Committee on 
]\lental Hygiene. Basic funds to start the clinic have 
been granted by the Commonwealth Fund. 

The clinic is staffed by New York Hospital psy¬ 
chiatrists, psychoanalysts and social workers, all of 
whom are serving on a voluntary btisis, and it is ex¬ 
pected that by mid-Octobor fifteen or more such volun¬ 
teer psychiatrists will be actively at work. In addition 
lo the New York Hospital volunteer staff, other 
psychiatrists in the city have signified their willingness 
to participate in the same kind of project. 

Among social service agencies having evidenced 
their interest and willingness to cooperate with the 
{program are the New York City Committee on Mental 
Hygiene, the National Committee on Mental Hygiene, 
the Social Security Board, the U. S. Employment Ser¬ 
vice, the Vocational Adjustment Bureau, the American 
Rehabilitation Committee, the Community Service So¬ 
ciety and the Y.M.C.A. Arrangements have also been 
made for the referral of cases lo the clinic by the State 
Selective Service Board. 

According to Dr. Rennie, the clinic will fulfil two 
main functions: one, as an actual treatment center for 
men in need of rehabilitation and, two, as a fact-find¬ 
ing agency to determine the extent of the problem, the 
amount of help necessary for rehabilitation, the nature 
of psychiatric disabilities and what percentage of the 
patients treated may eventually be re-employed. 

NEW FLORAS PUBLISHED BY THE NEW 
YORK BOTANICAL GARDEN AND THE 
UTAH STATE COLLEGE 

Between the State Agricultural College of Utah 
and the New York Botanical Garden an agreement 
was signed in July by which the two institutions will 
copperate in the field work for and the preparation 
and publishing of two important floras: (1) A Manual 
for the State of Utah and (2) A Flora (illustrated) 
of the Intermountain Region. 

Both of these projects had been started by Dr. Bas¬ 
sett Maguire during the years he spent at tho State 
College in Utah. Now, as curator at the New York 
Botanical Garden, he will be enabled to continue his 
work of collecting and writing on the plants of these 
regions, while his successor in Utah, Professor A. H. 
itplmgren, will aid in the w^ork. Three more summers 
of exploration are planned: 1944 to complete the work 
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its th« State of Utah, 1945 and 1946 to be spent in 
western Nevada and eastern Oregon and Waahingtoiti 
and 1947 to be devoted to a final round-up of the 
entire intermountain area. 

The two institutions are to share equally in all col¬ 
lections, and while the writing of the proposed floras 
becomes jointly the responsibility of both, the publica¬ 
tion of the Manual for Utah is to be largely the re¬ 
sponsibility of the Utah State Agricultural College, 
while the publication of the Flora of the Intermoun¬ 
tain Region is to be mainly the reaponsiblity of the 
New York Botanical Garden. This region, which has 
never been adequately or completely treated floristi- 
cally, is the only major physiographic area of the 
country that has not heretofore come under the influ¬ 
ence of the Botanical Garden, and it is the region 
perhaps least known botanicaUy. 

A VISITING PROFESSOR TO CHINA 

Dr. Gkohgk B. Cressky, as already reported in 
Science, has been appointed a visiting professor in 
China by the Department of State, and concurrently 
will serve as representative in China of the National 
Academy of Sciences. Ho is leaving for Chungking 
this month and will return to the United States next 
summer. 

The appointment is a part of the program of the 
department of cultural relations, and is designed to 
strengthen the ties between the United States and 
China. Professor Cressey will visit and lecture at 
various Chinese universities and research centers in 
order to bring the greetings of American scientists to 
their Chinese colleagues. Most Chinese universities 
have been obliged to take refuge in the interior and 
are seriously in need of contact with the outside world. 
Although it is impossible to send books and apparatus, 
the Department of State has arranged to forward 


microfilm copiee of profeasicmal publications from 
United States. 

Professor Cressey has been chairman of the depart¬ 
ment of geology and geography at Syracuse Univer¬ 
sity since 1931, and is on leave for this assignment. 
Prior to 1931 he taught at the University of Shanghai. 
He is the author of ^^China’s Geographic Foundations’’ 
and a new volume entitled ^'Asia’s liands and Peoples.” 
Professor Cressey is also chairman of the Committee 
on Asiatic Geography of the National Research Coun¬ 
cil, and is one of the recognized authorities in his fleld. 
He served as consultant to the Chinese Government in 
1934 and to the Soviet Government in 1937. 

THE AUTUMN MEETING OF THE AMERI¬ 
CAN PHILOSOPHICAL SOCIETY 

The autumn general meeting of the American 
Philosophical Society will be held on November 19 and 
20, beginning at 10 a.m. on Friday, November 19. For 
guests invited by the society and for members from 
a distance the society will, os usual, meet the regular 
hotel charges for rooms during the period of the meet¬ 
ing and for such meals as are not otherwise provided 
for by the society. Those desiring such accommoda¬ 
tions should notify the society as soon as possible. 

On Friday morning, November 19, there will be 
papers chiefly by recipients of grants from the re¬ 
search funds. The afternoon and Saturday morning 
sessions will be devoted to a ^'Symposium on the 
Organization, Direction and Support of Resear^.” 
On Friday evening, President James B. Conant, of 
Harvard University, will speak on "The Advaneement 
of Learning in the United States in the Post-Wax 
World.” This will be followed, by a reception. Be¬ 
fore the open session on Saturday morning, there will 
be an executive session of the members of the Sooiety. 

L. P. ElfflDKHARI, 
Executive Officer 


SCIENTIFIC NOTES AND NEWS 


The Manly Memorial Medal of the Society of 
Automotive Engineers was presented at the Los 
Angeles meeting to John Dolza and Harry C. Elarcher, 
of the Allison Division, Indianapolis, of the General 
Motors Company, in recognition of their work on 
“Correlation of Ground and Altitude Performance of 
Oil Systems.” The award was established in 1928 to 
honor Charles M. Manly, designer of the forerunner 
of modem radial airplane engines. 


Dr. RoBsar M. Gates, president of the Air Pre¬ 
heater Corporation, New York, has been elected presi¬ 
dent of the American Society of Mechanical Engi¬ 
neers. He succeeds Harold W. Coes, of New York. 
The joint meeting with the Engineering Institute of 
Uanada opened at Toronto for three days on Septem¬ 
ber 30. 

Edmund L. Dunn, of Boston, president of the New 
England Fish Exchange, was elected president of tke 


Dr. Edwin B. Hart, profeaaor of agricultural ^*1“**« Marine Fisheriea Conuainion at Uie 

chemiatry at the University of Wisconsin, was a spe- meeting recently held at Philadelphia, 

cial guest and the main speaker at a dinner given by TbA Western Reserve Unhreesily C&apter of riie 
the division of agricultural and food chemistry of the Soeiefy of Sigma Xi has tB^eted f<dk»0i]|t offlwris: 


.toeriean Chemical Society in connection with the one 
hundred and rizth annual meeting, vUeh was held at 
Pittsborgh from Septrihber d to 10, 


t6t 1948 : J. C. Gray, i 

B. 'F. aaitii^lSywh^^ 



Bcism& 


m 



Ted election of Dr. Gardner Murphy, chairman of 
department of psychology of the College of the 
City of New York, as president of the American Psy¬ 
chological Association was annoiinced on September 
2 at the fifty-first annual meeting of the society at 
Evanston, lU. Lieutenant-Commander C. M. Louttit, 
of the Navy Department, and Professor Donald Mar¬ 
quis, of Yale University, were added to the council of 
directors. Professor Willard C. Olson, of the Uni¬ 
versity of Michigan, was re-elected secretary for a 
three-year period, and Professor Willard L. Valentine, 
of Northwestern University, was continued as trea¬ 
surer and business-manager of publications. Finan¬ 
cial support again was voted for the Office of Psyelio- 
logical Personnel at Washington, D. C. It was 
decided that recommendations on the reorganization 
of psychology from the Intersociety Constitutional 
Convention should be referred to members for a mail 
ballot. 

CoLOMKL Albert 8. Dabney, M. C., U, S. Army, 
who will retire on Novein})er 30 as assistant comman¬ 
dant of the Medical Field Service School at Carlisle 
Barracks, Pa., has been appointed assistant dean of the 
School of Medicine of the University of Pittsburgh. 
The Journal of the American Medical Association 
states that Colonel Guy B. Denit, M. C., U. S. Army, 
who recently returned from a six-months tour of duty 
as chief surgeon of a base section in the African 
theater of operations, will temporarily replace Colonel 
Dabney as assistant commandant at the Medical Field 
Service School. A ceremonial retreat parade was 
held on August 31 in honor of Colonel Dabney, and 
Brigadier General Addison D* Davis, commanding 
general of Carlisle Barracks, commended him for his 
loyal and efficient services. A veteran of two world 
wars and a medical officer for twenty-seven years, 
Colonel Dabney had been at Carlisle Barracks since 
June 27,1339, first as director of the medical depart¬ 
ment equipment laboratory and since January 10, 
1942, as assistant commandant. Prior to this, he had 
been executive officer in the Surgeon General's Office 
at Washington, D. C. 

Db. WiLUAH 0. HoTOHKraa, president of the Rens- 
aelaer Polyte<Anic Institute, retired on October 1 with 
the title emeritus. Dr. Matthew A. Hunter, professor 
and head of the department of metaUurgical engineer¬ 
ing, has been made dean of the faeidty, and Dr. Ray 
Palmer Biiker, assistant director of the institute, has 
become dean of students. 


Da. Lotris S. Goodman, aasistant professor of phar¬ 


macology at the Yale Uniyersity School of Medicine, 
bas apt>6i!lted professor Of pharmacology and 


imd ebairman of the department of the 
MeSkdne of the of Vermont. 


De. Haert C. Solomon, clinical professor of psy¬ 
chiatry, has been appointed professor of psychiatry 
at the Harvard Medical School and medical director 
of the Boston Psychopathic Hospital, succeeding the 
late Dr. C. Macfie Campbell. Dr. Solomon graduated 
at Harvard in 1914 and has been a member of the 
faculty since 1916. 

Robert L. Cushing, of the department of agron¬ 
omy of the University of Nebraska, who has abo been 
associated with the Bureau of Plant Industry and has 
had charge of the grain sorghum investigations for 
the Nebraska region, has been appointed assistant pro¬ 
fessor of plant breeding at Cornell llniversity. 

Db, Howard Revnolds, of the University of 
Arkansas, has been named assistant professor of bac¬ 
teriology at Iowa State College. In addition, he will 
be in charge of research on food bacteriology for the 
Iowa Agricultural Experiment Station. 

Dr. Jay McLean, of the Memorial Hospital for 
Cancer, New York City, has been appointed associate 
professor of aurgical research at the Oliio State Uni¬ 
versity, where he will continue his work on heparin. 

Dr. ChartiES B, Clark, professor at the Bradley 
Polytechnic Institute, has been named associate pro¬ 
fessor of mathematics at Emory University. 

A. W, Lino, chief agricultural advisory officer of 
the University of Bristol, England, has been appointed 
principal of Seale-Hayne Agricultural College, New¬ 
ton Abbot. 

Dr. Lester Krampitz, of the Rockefeller Institute 
for Medical Research, has been appointed a research 
associate at Iowa State College. He will take charge 
of a study of penicillin to be carried out by the Indus¬ 
trial Science Research Institute, 

Db. J. Osborn Fuller has been appointed assistant 
professor of geology at West Virginia University, not, 
as incorrectly reported in a recent issue of Soiknob, 
at the University of Virginia. 

Dr. Albert L. Elder, associate professor of chem¬ 
istry at Syracuse University, now head consultant to 
the Chemical Divisions of the War Production Board, 
baa been named special assistant in coordinating 
peniciliin production to Fred J. Stock, chief of the 
section of drugs. 

Dr. Aristid V. Gbosse has been released from the 
Rubber Director's Office of the War Production Board 
to become director of research for the Houdry Labora¬ 
tories of the Catalytic Development Corporation at 
Marcus Hook, Pa. Dr. Edward R. Gilliland, of the 
War Production Board, has been appointed an assis¬ 
tant rubber director in charge of research and develop- 
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Dr. Kekneth Morgareidge has been appointed 
head of the Biological Assay Laboratories of the Na¬ 
tional Oil Products Company. Dr. John B. Foy has 
been made assistant head of the same laborzttories. 

Dr. Mah8haij> C. Heck, since 1941 assistant pro¬ 
fessor of animal husbandry at the Massachusetts State 
College, has resigned to become meat specialist for the 
National Livestock and Meat Board. 

Dk, Charles W. Hippie, formerly asst^ciated with 
the Shell Oil Company and Monsanto Chemical Com¬ 
pany, hti>s been appointed supervisor of the technical 
service at Painesville, Ohio, of the Diamond Alkali 
Company, Pittsburgh. 

Db. Wilbert M. Chapman, curator of the depart¬ 
ment of ichthyology of the California Academy of 
Sciences, has leave of absence to enable him to serve 
as senior fisheries specialist for t)ie Office of Economic 
Warfare. 

Dk. Alexander G. Ruthven, president of the Uni¬ 
versity of Michigan, has been invited by the British 
Government to spend several weeks in England to 
make a study of war and post-war education. The 
project is concerned chiefly with the development of a 
program of adult education for Great Britain with 
emphasis on returning soldiers. 

The botanical and geological expedition to the 
Alaska Military Highway (see Science, 97; 574, 
1943), led by Dr. Hugh M. Raup, of the Arnold 
Arboretum, returned to Boston on September 17. 
Leaving Dawson Creek on June 8, the party traversed 
the highway from Dawson Creek to Whitehorse and 
return. Notes and botanical collections representing 
approximately 2,500 field numbers were made, prin¬ 
cipally in four areas, with miscellaneous material from 
many other points along the road. 

Processors L. R. Laudon and H. T. U. Smith, of 
the department of geology of the University of 
Kansas, spent the summer in the Northwest Territories 
of Canada, serving as field geologist and aero-geol¬ 
ogist, respectively, on the Canol project of Imperial 
Oil, Ltd. 

Dr, H, P. Froes, director of the School of Tropical 
Medicine of the University of Bahia, Brazil, recently 
spoke before meetings of students and members of the 
profession at Baylor Medical School, Houston, and 
the Medical School of the University of Texas, Gal¬ 
veston. Dr. Froes described the broad sanitary mea¬ 
sures being undertaken in Brazil to reduce the menace 
of the spread of tropical diseases, particularly through 
increased airplane traffic. 

The American Physical Society will meet at North¬ 
western University on November 12 and 13. For 
this meeting a symposium on the physics of rubber 


and other high polymers is planned. It is expected 
that Drs. P. Debye, J, H. Dillon, P. H. Emrnott, S. D. 
Gehman, li. M. James, H. Mark, M, Mooney, H. Sack, 
W. B. Wiegand and L. A. Wood will be among those 
represented on the program. There will also be the 
usual sessions for contributed papers, of which an¬ 
nouncement will be sent to members of the society 
about October 25. 

The forty-sixth annual meeting of the American 
Ceramic Society, Inc., will be held at the Hotel Wil¬ 
liam Penn, Pittsburgli, Pa., from April 2 to 5, 1944, 
Technical programs and information on post-war 
ceramic industrial welfare essentials are planned. 

Columbia University opened its one hundred and 
ninetieth academic year oh September 29, Due to the 
war many new courses are being ofTcred. In the engi¬ 
neering department, fuel technology, synthetic plastics, 
chemical engineering research, communications elec¬ 
tronics and manufacturing processes have been intro¬ 
duced. New language courses include elementary Rus¬ 
sian and Japanese. 

Dr. Edward S. Ross, assistant curator of the de¬ 
partment of entomology of the California Academy of 
Sciences, San Francisco, now in the Sanitary Corps 
of the Army, and Lieutenant Radcliff Roberts, also of 
the Sanitary Corps, have published a ‘‘Mosquito Atlas 
of the World.” 

The School of Medicine of the University of Texas 
announces the publication of Teams Reports on Biol¬ 
ogy and Medicine, a quarterly scientific periodical 
available without charge to the libraries of medical 
institutions throughout the world. 

Members of the entomological department of the 
University of Texas plan an expedition to southern 
Mexico and the desert country near Monterrey with 
tlie object of adding to the university's collection of 
gnats and flies which is said to be the largest in the 
world. These insects are being used in research on 
genetics conducted at the university with the aid of a 
$35,000 grant from the Rockefeller Foundation. 

A SPECIAL correspondent from the French Frontier 
writes to The Times, London, as follows; “Since the 
outbreak of war the deaths in France have exceeded 
the births by nearly 500,000 and the net decrease in 
the population for 1942 alone is 93,625, according to 
the latest official statistical bulletin. The chief cause 
of the rapid shrinkage of the population is now tuber- 
-culosis aggravated hy inalnutrition, particularly an in¬ 
sufficiency of fats. A second contributory cause is the 
high infant death-rate, which has risen from 63 per 
1,000 in 1939 to 91 in 1940, 76 in 1941 and 70 in 1942, 
That undernourishment is the basic cause is indicated 
by the fact that mortality from all causes is far greater 
in the larger towns than in the country. 
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DISCUSSION 


THE CENSUS BUREAU AND THE GREAT 
LAKES AREA SITUATION 

This is a brief reply to the defense of the Census 
Bureau, by Geographers Batschelet and Proudfoot, in 
a recent issue of Science, regarding current inaccura¬ 
cies in the total area figures for the United States and 
the Great Lakes States. 

We tried unsuccessfully for four years (not quite 
ten!) to track down the responsibility^ for these errors, 
with one federal bureau after another squirming out 
of it. For fourteen months of this period, we had 
the assurance of Director Austin that the Census Bu¬ 
reau would clearly show the correct total area figures 
for the Great Lakes States and the United States in 
the Census of 1940. News of the reversal of this 
promise was not conveyed to us until the bureau's 
official release of April 11, 1941, arrived. The bureau 
then said it was too late and too expensive to change, 
and retired to a last-line defense by disclaiming legal 
status for tlieir area figures. At this point we pursued 
the librarian of the Congreas of the United States to 
the extent of one letter; and it was that official who 
laid the responsibility for official area figures squarely 
at the door of the Census authorities. 

The omission of 61,000 square miles from the total 
area of the United States can not bo lightly dismissed 
as meaning nothing to any one other than Michigan 
and Great Lakes chauvinists. This is an American 
domain comparable in area to England, Scotland, 
Portugal, Austria, Belgium, Bulgaria, Denmark, 
Greece, Guatemala or Holland—a greater portion of 
American-owned earth's surface than occupied by any 
one of twenty-seven states of the Union. 

Michigan's Great Lakes water area, say the Census 
Bureau defenders, has never been denied her. They 
then proceed to give columns of reasons for excluding 
Great Lakes area from the total area of Michigan and 
the other Great Lakes States, This Great Lakes water 
area is denied in total area figures in all current ref¬ 
erence books, which take their facts from the Census 
Report. 

Of course the Census Bureau knows about the Groat 
Lakes areas of the Great Lakes States. All figures in 
the tabulation that accompanied our original article 
were gleaned, here and there, from footnotes and sub¬ 
sidiary tables in the 1940 Census Report. The bu¬ 
reau’s fault is that its way of hiding the figures (so 
that, they state, even we missed them), is misleading 
and the cause of widespread inaccuracies. 

The clause in the proposed new Michigan constitu¬ 
tion will specify merely that the Groat Lakes area of 
Michigan shall be included in the official total area 


figure of the state. That will permit the use of more 
accurate measurements from time to time as these 
become available. 

Difficulty in apportioning Great Lakes water among 
counties and townships of Great Lake.s States is given 
os a reason for lopping off more than one third of 
the total area of Michigan and more than a seventh 
of that of Wisconsin; for short-measuring six other 
states; and amputating from the United States the 
area of a good-sized kingdom. This is Procrustean 
performance, not scientific procedure. Surely the mo¬ 
saic of statistical interpretations should be fitted to 
the actual fact, rather than the fact mutilated to facili¬ 
tate statistics. 

The Census Bureau defenders cite practise in re¬ 
gard to various large bodies of water in the world, as 
arguments to support their method. These seas—most 
strikingly the Mediterranean and the Baltic—arc not 
at all comparable with the Great Lakes. Significantly 
they omit Lake Victoria in Africa, Lake Baikal in 
Siberia and Great Slave, Great Bear and Winnipeg 
Lakes in Canada, all inland fresh-water bodies as large 
or larger than Lake Ontario. In these approximately 
parallel instances, the current practise is to include 
the water areas in the geographical divisions which 
possess them or a part of them. 

We agree whole-heartedly that it is not the func¬ 
tion of the Census Bureau to decide state claims to 
land or water areas and that it does right to avoid 
trouble in the matter of coastal water areas to which 
various states ^Teel they have a legal claim.” But 
when boundaries are legally established, by treaty, 
Acts of Congre.ss and decisions of the Supreme Court 
of the United States, the Census Bureau is bound to 
respect them, and cease to classify them—for statis¬ 
tical convenience—among boundaries that are nebu¬ 
lous. 

It seems necessary to re-empliasize that the interna¬ 
tional line through the Great Lakes regii>n exists inde¬ 
pendent of the presence of water. If an earthquake 
tomorrow should swallow or shift any or all of the 
Great Lakes, the boundary would still remain exactly 
where it is to-day. 

The Census Bureau’s obsessional fear of the politi¬ 
cal hornet's nest involved in ocean-coastal claims is 
apparent in the space they devote to that tangled 
world-situation—^whioh is totally unrelated to the clear 
division of the Great Lakes waters. 

Canada and Ontario view the matter as a simple 
arithmetical problem—the square nioasuremout of re¬ 
gions within established legal boundaries. Ontario 
includes its share of the Great Lakes in its total area 
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beoauae this is legally a part of that provitioe« Canada 
includes this water area in its total area, because On¬ 
tario is a legal part of the Dominion. They rest their 
ease convincingly on the Quebec Act of 1774; the 
Treaty of Paris of 1783; the Constitutional Act and 
an Order in Council in 1791; the Union Act of 1840; 
and the British North America Act in 1867. 

The Great Lakes region between the international 
line and the southern shore of the Great Lakes is a 
part of the United States and should be included iir 
its total arca^ by virtue of the Treaty of Paris of 1783. 

The Great Lakes region between the international 
line and the Michigan shoreline of the Great Lakes is 
within the boundaries of and constitutes a part of the 
State of Michigan, by virtue of the Ordinance of 1787; 
Act of Congress for the division of Indiana Territory, 
1805; Act of Congress, June 15, 1836, admitting 
Michigan to statehood; and three Supreme Court de¬ 
cisions (270 U. S. Rep., p. 295; 272, p. 398; 297, p. 
550-562). 

The proposition that title, jurisdiction and proprie¬ 
torship of the land under the waters of the Groat 
Lakes is in the adjoining states is recognized and es¬ 
tablished by the following authorities: Illinoia Central 
Eailroad Co, v. People of the State of Illinois, 146 U. 
S, Rep. 387; Murphy v. Dunham, 38 Fed. Rep. 603, 
Eastern District of Michigan, Brown J.; Bigelow v, 
Nickerson, 70 Fed. Rep. 113, 7th Circuit Court of 
Appeals; Attorney Genetars Opinions, Volume 6, 
page 172. 

The foregoing citations were given us by the Hon¬ 
orable Edward Gearing Kemp, former Assistant U. 
S. Attorney General, now chief counsel of the Budget 
Bureau at Washington. This eminent jurist, after 
reading the entire correspondence with the Federal 
bureaus, commented that the '^old method of reporting 
water areas is obviously misleading, and in my opin¬ 
ion, inaccurate.” 

We have no quarrel with the Census Bureau. Their 
task is vast and tedious and its difficulties too little 
appreciated. They have gone forward, in many ways, 
since the time of Gannett, as they say. Nevertheless, 
their attitude toward this Great Lakes question gives 
grave room for suspicion that they need a speedier 
adjustment to this fast-moving world. Why should 
they, at a time when this continent is leading the earth 
in countless ways, hark back for precedents to the 
chaos of old-world geography, where boundaries are 
about as permanent as the wake that a ship leaves in 
the watert Above all, why do this in relation to the 
great transcontinental boundary of North America, 
the fbcity of which marks a new epoch in history, is 
the envy of the world and a model for the future t 

If Ihe Bureau of the Ce&mis persists in being eon- 
eeriied exelusively with sta^tieai involvements, and 


the General Land Offiee to be mterested in nothing 
but land areas, and the Geological Survey is motivated 
chiefly by a desire to cooperate with the foregoing 
agencies, where is the world and its reference booicB 
to look for the answer to the simple arithmetical ques¬ 
tion : What is the total area of the United States and 
the Great Lakes Stalest At present, the prevailing 
inaccuracies are a shadow on the record of the Census 
Bureau. 

Chase B. Osboan 
Stellanova OSBOnVT 

8Aux/r STB. Maeib, Mich. 

SCALE CURVES IN CARTOGRAPHY 

It id well known that a sphere can not be mapped 
upon a plane with a uniform scale. Various types of 
maps are faithful with respect to angles or areas or 
geodesics, but not to all of them. In the Mercator 
projection, the scale varies from latitude to latitude. 
In a general conformal map, the scale varies from 
point to point (and therefore is a function of the 
latitude and longitude). 

However, if the mapping is not conformal (angles 
not preserved), then the scale necessarily depends not 
only upon the point but also upon the direction. 
Hence the situation is essentially non-isotropic. 

We define a scale curve as a Ipetts along which the 
scale does not vary. In the conformal (or isotropic) 
case, we have merely scale curves; whereas in the 
non-confonnal mappings, we have scale curves. 
In all conformal maps, the scale curves form a simple 
family; but in all non-conformal maps, the scale 
curves form a doubly-infinite family. 

Among the famous non-oonformal maps are azi¬ 
muth equidistant projection, azimuth equi-area pro¬ 
jection and the various gnomic and orthographic 
projections. For each of ^ese, the scale varies in a 
complicated way not usually described geometrioally 
but only analytically. A faithful graphical represen¬ 
tation would involve the construction of the double 
infinity of scale carves. We study these curves (all 
of whieh are complicated) in detril. We prove that 
no mapping of the sphere esdats with straight scale 
curves. A new class of surfaces is discovered with 
straight scales. 

The two most famous conformal maps of the sphere 
are the Mefreator projection (1560) and the stereo- 
graphic projection, essentially known to Ptedemy 
(150 14).). In the former case, the sc^ curves 
are parallel straight lines, and in the latter case, they 
are concentric circles. We prove that these are the 
only maps Yhere the single infinity of scale curves 
lofma in iso^ermal family (conUed«d with the La¬ 
place equation}. Thoy a» also the (Ufiy maps where 
the scale aoxven are paraDel. If ^ deman d that ^ 
jMmle ; 
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the unique solution is the Mercator projection. On 
the other hand^ if the scale curves are cireles, the only 
solution is stereographic projection. 

In the most general conformal mapping of a sphere 
upon the plane, the scale function is never harmonic; 
but it may be a function of a harmonic function. We 
prove that this phenomenon occurs only in the stereo¬ 
graphic and Mercator projections. 

The double iuBnity of scale curves which we find 
for the general non-conformal mapping of a sphei'e 
(or any surface) has special geometric properties. If 
we consider the curves of the family passing through 
a fixed point, the locus of centers of curvature is neces¬ 
sarily a cubic curve. In a particular case this locus 
becomes a straight line, that is, the scale curves form 
a velocity family. This can happen only for a certain 
class of surfaces, which will be described in detail 

elsewhere. „ 

Eowaed Kasnkb 

John De Cioco 

OoLUNBu UNivBasrrr 

iLUNois Institute of Teobnologt 


were dead, and only three or four were left in health. 
The sound were too few to attend the sick, and the 
wretched sufferers lay in helpless despair, dreaming of 
the sun and the vines of Franco. The ground, hard as 
fiint, defied their feeble efforts, and, imable to bury their 
dead, they hid them in snow-drifts. , . . 

Cartier, walking one day near the river met an Indian, 
who not long before had been prostrate like many of his 
fellows with the scurvy, but who now, to all appearance, 
was in high health and spirits. What agency had wrought 
this marvellous recovery f According to the Indian, it was 
a certain evergreen, called awedo, (a spruce, or, more prob¬ 
ably, an arbor-vitae), of which a decoction of the leaves 
was sovereign against the disease. The experiment was 
tried. The sick men drunk copiously of the healing 
draught,—so copiously indeed that in six days they drank 
a tree as large as a French oak. Thus vigorously assailed, 
the distemper relaxed its hold, and health and hope began 
to revisit the hapless company, 

WobooTT B. Dunham 

Division or Migeobioloot, 

Squibb Institute foe Memcal Research, 

New Brunswick, N. J. 


VITAMIN C FROM EVERQRESNS 

In the interesting and informative letter by B. 
Shishkin to the American Association of Scientific 
Workers published in a recent issue of Science^ there 
is. a description of the search by Soviet botanists for 
a plentiful supply of vitamin C. 

Quite recently it was discovorod that needles of ordinary 
pine trees contain large quantities of vitamin 0. . . , Dur¬ 
ing the long siege of Leningrad lack of vitamin C made 
itself particularly felt, and the decoction made from pine 
needles playefi an important role in the prevention of 
scurvy. 

This is an interesting example of the rediscovery by 
modem soientists of a fact known to a primitive civili¬ 
sation. Francis Parkman,® in “Pioneers of France in 
the New World," written in 1865, describes the trials 
of Cartier and his men during the winter encampment 
of 1535-36. 

A malignant scurvy broke out among them. Man after 
man went down before tho Mdeoue disease, till twenty-five 


SPANS TWO CONTINENTS 

As a result of extensive studies I have discovered 
that Hokan, an American Indian language spoken in 
California and other parts of North America, extends 
to South America. Hokan previously had been found 
to extend only as far south as the Subtiaba language 
of the Pacific slope of Nicaragua, Central America. 
Evidence for this discovery has been put in the form 
of a report to the Bureau of American Ethnology 
which demonstrates the affinity of Hokan to Queehua, 
an American Indian language spoken in Pern and 
adjacent parts. This affinity was discovered to com¬ 
prise completely the phonetics and morphology, and 
to the identity with Hokan of 268 Queehua words. 
Queehua wi-qe, tear, is found for example to mean 
eye-water, and to be composed of wi-, eye, compare 
Porno ui, eye, and -qe, water, compare Pomo -xa, 
water. 

John P. Habrtngton 
Bureau or Ameeioan Ethnoloqt 


SCIENTIFIC BOOKS 


STRUCTURAL aBOLOQT 

Oeologp. By Maieland P. Billinos. 473 
pp. 886 text figures. 19 plates. New York: Pren¬ 
tice-Hall, Inc. 1942. $4.60. 

Tnts ciurefalty designed and executed new text de¬ 
lates sixteen chapters (331 pages) to structural g^l- 
01^9 grouped as follows (chapter numbers in paren- 
Ite : Meehanical principle (2); Folds (Desorip- 

V 

Imaasn, in the New 


tion, 3; Field study and representation, 4; mechanics 
and causes, 6); Failure by rupture (6); Joints (7); 
Faults (Description and classification, 8; criteria for 
recognition, 9; thrust faults, 10; gravity or normal 
faults, 11); Seoemdary foliation and lineation (12); 
Unconformities (13); Salt Domes (14); Plutons 
(15) j Granite tectonics (16); Extrusiye igneous 
rocks (17), 

WofM*’’ Little, Brown and Co,, nineteenth edition, p. 
194> IB83. 
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Two additional chapters give a concise introduction 
to two borderland fields of rapidly growing impor- 
tance to Structural Geology—Structural Petrology 
(23 pages) and Geophysical Methods (41 pages). 

As this table of contents shows, primary Btructurea 
of sediments ans dealt with only incidentally in con¬ 
nection with the “deterniination of top of beds” in 
the chapter on field study and representation of folds- 
Thc compaction of sediments and the resulting struc¬ 
tures are given twenty lines and a sequence of three 
purely diagrammatic text figures. The plains^ type of * 
folds is neither mentioned by name nor distinguished 
adequately in word or illustration. The scanty treat* 
ment of structural features which dominate the rela¬ 
tively undisturbed regions must disappoint the i>etro- 
leum geologist. But this is more than offset by the 
refreshingly new and comprehensive treatment of plu- 
fconic and volcanic rock structures (71 pages) which 
had been correspondingly neglected in some text¬ 
books. This must please the ore geologist. 

There is no chapter on the problems of isostasy, 
epirogenesis and orogenesis and spc<mlations concern¬ 
ing their ultimate causes, subjects which have always' 
been popular among young students and have fur¬ 
nished topics for innumerable ‘‘bull sessions.” The' 
whole subject has been avoided deliberately by the 
author because it “can be intelligently studied only by 
geologists with a broad background in many fields of 
geology.” This is eminently true. Nothing, in fact, 
tends to discredit geological thinking more in the 
minds of gifted students and endangers the mental 
processes of all more than the recital of spectacular 
hypotheses without a thorough analysis of all the ele¬ 
ments of observation and reasoning from which they 
have grown. 

To the reviewer it seems, nevertheless, that the 
broad facts concerning the structural patterns of con¬ 
tinents and oceans, the distribution of the major zones 
of folding and faulting, of earthquake and volcanic 
activity deserve a place in such a text-book, divorced 
from all speculation concerning causes. One good 
reason for their omission suggests itself: Our under¬ 
graduates can not be expected to possess any knowl¬ 
edge of place geography or to own an adequate atlas. 

While this particular thought may not have inflii-' 
enced the author, concern for the undergraduate mind 
is evident throughout the book. It is deliberately and 
effectively designed for instruction ut the undergrad¬ 
uate level in United States colleges. Correspondingly, 
no knowledge of the basic sciences is assumed. For 
the college student in these United States can not be 
counted upon to possess any, as those responsible for 
the training of technicians in the Armed Forces have 
found out. Moreover he must not be made painfully 
aware of his deficiency, and he is not apt to have 


learned as yet to make it up on his own initiative. 
Accordingly, such physical concepts and knowledge 
as are needed in structural geology have to be ex¬ 
plained explicitly. The chapter on mecJianical prin¬ 
ciples, for instance, devotes three full pages to the 
definition of “force” and to the “composition and reso¬ 
lution of forces.” 

Under the circumstances this is as it should be. 
With so low a start in basic knowledge, one can not, 
of course, go far in the attempts to explain structural 
geological phenomena in terms of the modern physios 
of materials. This the author has recognized. 

But there is an enormous contrast between the 
physics required for the understanding of the second 
chapter and the last one. The student who needs the 
elementary explanations of the former simply can not 
grasp the latter. This constitutes no blemish of the 
book. It merely moans that the last chapter (perhaps 
the last two chapters) should be fully assigned only 
to students with sufficient preparation. 

The undergraduate in the United States is also 
accustomed to receive his mental food meticulously 
prepared in the most digf^stible form. The author 
has, accordingly, taken great pains to write as simply 
as possible, to reduce all illustrations to the simplest 
form, and to avoid, as for as possible, or reduce to a 
minimutn all critical discussions of matters that arc as 
yet little understood. 

To the reviewer this process seems to have been car¬ 
ried farther than is necessary. Structural geology is 
but in its youth. Its uncertainties are a constant chal¬ 
lenge to active minds. Somehow that side of it does 
not crop out as much as the reviewer should like to see 
it. Similarly, the preponderance of generalized dia¬ 
grams, over three fourths of all text figures, tends to 
give a final and abstract air to the matters discussed. 

The same characteristics, on the other hand, enable 
the instructor to introduce concrete illustrations and 
discussions from his own experience without largely 
duplicating the contents of the chapters. It is evident 
that the book was cast deliberately in that form with 
that end in view. The book is, thus, an efficient tool 
for college instruction and not primarily a book for 
self-study. This is shown also by the collection of 
practical exercises which conclude the book. These 
occupy 55 pages and constitute an integral and emi¬ 
nently valuable part of the work. 

Turning to individual items, the reviewer is glad to 
see the words “pitch” and ‘‘plunge” given fixed status 
as teclmical terms for angles between lines in space; 
the former, to designate the angle between the line of 
strike of an inclined plane and another line m the 
same plane; the latter, for the angle between the hori¬ 
zontal and an inclined line, measured in a vertical 
plane. Thus, striations “pitch” with reference to 
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line of strike of a fault, and ‘^plunge'^ with reference 
to sea level. 

The reviewer is also glad to see a false statement, 
“commonly made in geological literature,” sharply 
corrected, having once, in good faith, helped to spread 
it in print, that the angle of shear is greater than 
45 degrees in “ductile” matermls. 

In other respects, however, the discussion of failure 
by rupture is open to criticism. If the angle of sheer 
is “always less than 45 degrees” in the direction of 
greatest shortening (p. 102) it is not feasible to in¬ 
terpret systems of rectangular joints as shear planes 
(pp. 12(i and 127) or to say that the shear fractures 
are “approximately parallel” to the circular sections 
of the strain ellipsoid which form a strongly obtuse 
angle in the direction of the greatest shortening (p. 
109). 

In general, the strain ellipsoid is given the lip 
service usual among American geologists, but it is not 
introduced where it belongs first of all; in the expla¬ 
nation of the results of laboratory compression and 
tension tests. For such cases an obviously mega¬ 
scopic “imaginary sphere” is introduced inside the 
cylinder or square prism that is undergoing com¬ 
pression (p. 101). In both objects it is said to be 
deforujed into an oblate spheroid. 

This is, of course, not true in the case of the square 
prism. The “imaginary sphere” does not explain why 
the fractures form a cone in one case and a four-sided 
pyramid in the other. Tlie absence of the concept of 
the strain-ellipsoid from so basic a discussion shows 
that it is not introduced at all in the truly valid sense. 

Actually in this text, as in most writings of geolo¬ 
gists mIio use it, the word “strain ellipsoid” stands 
for a two-dimensional figure of an ellipse, which is 
placed on the picture of u geologic structure in such 
a way that its axes point respectively in the directions 
of greatest (relative) shortening and lengthening. 
Into this figure diagonal lines are drawn to suit the 

SPECIAL 

BIOLOGICAL EFFECTS OF A TOXIC AND A 
SENSITIZING SUBSTANCE ISOLATED 
FROM PARAFFIN OIL EXTRACT OF 
DEAD TUBERCLE BACILLD 

It is a well-known and remarkable fact that killed 
tubercle bacilli retain many important properties 
characteristic of the living organism. The nature of 
tlie lesions which develop at the site of inoculation 
and the sensitization to old tuberculin (an almost 
infallible test of infection) which it confers on ani¬ 
mals, has always shown clearly that the dead bacilli 

^This study was carried on under a grant from the 
Joldah Mooy Junior Foundation. 


writer's imagined needs: now intersecting at right 
angles (Fig. 109, p. 127) now at highly obtuse angles 
which face in the direction of greatest shortening, both 
strictly eoiitrury to all laboratory evidence, and never, 
not once, in the only direction justified by the facts 
set forth at the start. 

1^0 wonder this devise is praised as “exceedingly 
useful if it is employed with discrimination.” This 
matter obviously needs revision in the second edition. 

In the discussion of the larger aspects of rupturing, 
of thrusts and faults, the role that plastic deforma¬ 
tion, solid flow, plays in rock deformation seems to 
tl^e reviewer too much neglected. Thrust sheets and 
fault blocks are more than lumps of inert matter that 
are set in motion by forces wholly outside of them. 
They are invariably parts of larger rock bodies every 
particle of which is in active upward, outward, or 
sideward movement, the planes of rupture represent¬ 
ing discontinuities in the rate of movement. Seen in 
that light, the author's general use of the term “grav¬ 
ity fault” appear.s downright indefensible. Failure to 
give it the attention it deserves accounts for the wholly 
inadequate treatment of the structures that charac¬ 
terize the folding in the Swiss Alps. It also explains 
why the author has given over 90 lines and 8 text 
figures to the discussion of drag folds, while he refers 
in only four and a half lines to the type of minor 
folding that abounds in crystalline limestones and 
schists. 

Further recitations of differences in bias or empha¬ 
sis between the reviewer and author would tend to 
obscure the basic fact concerning this book: It is a 
text-book of high merit, written in sijnple language, 
easy to read (being printed in large type), forthright 
in its approach to the concrete inatters of terminology 
and basic principles, methods and technique in struc¬ 
tural geology which are indispensable us a foundation 
for practical work. ^ 

Columbia Univkesity 

ARTICLES 

have the same specificity of action as that of living 
ones. 

The effects of dead tubercle bacilli become quite 
comparable to those of living organisms with regard 
to lesions and sensitization if the dead bacilli arc sus¬ 
pended in paraffin oil instead of saline solution. The 
experiments of Hagan and Levine,^ Opic and Freund,^ 
Coulaud,* Saenz'*^ and Noel Rist® established clearly 

* Hagan and Levine, Jour. Am. Vet. ^fed. Am.f 8: 728, 
1932. 

^ E. Opie and J. Frouud, Jour. JSxp. Med.f 66: 761, 1937. 

* Ooulaud, Sev. de Ic Tub., p. 850, 1934. 

* A. Saenz, Mevue d^immunologiet p. 690, 1937. 
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that tho moculation of parafi&n oil suspensiooB of heat- 
killed tubercle bacilli produce a sensitization to old 
tuberculin (O.T.) at least as intense as that given by 
living virulent bacilli (and much more intense than 
that given by the same amount of dead bacJlJi in saline 
solution). The oil suspensions also provoked the ap¬ 
pearance of lesions far from its site of inoculation, 
whereas suspension in saline gives merely local lesions. 
All workers agree that pure paraffin oil alone does not 
produce these effects. 

In spite of achieving such results, approaching more 
and more closely to those induced by living bacilli, 
workers in the field were still of the opinion that the 
whole organism was necessary to produce the effects. 
This opinion was strengthened by the numerous un¬ 
successful efforts to sensitize normal animals to O.T. 
with substances extracted from tubercle bacilli. 

In attempting to answer the question as to the na¬ 
ture of the mechanism by which paraffin oil enhances 
the effects of dead bacilli, it occurred to me that it 
might consist of the removal of substances from the 
bacilli by the oil. In such a case one should be able 
to find an active principle in oil which had been in 
contact with the dried dead (killed by autoclave) 
bacilli. 

Such oil was subjected to prolonge<l centrifugation, 
which separated it from the suspended bacilli. The 
resulting oil differed from the pure oil in viscosity, 
absorption spectra and specific fluorescence. More¬ 
over, biological controls, after centrifugation at 80,000 
r.p.ra. for 24 hours, confirmed the fact that this oil 
was free of baciUi. 

I have been able to show that this oil extract con¬ 
tains an active antigen which precipitates with tu¬ 
berculous rabbit serum. Tho inoculation of this oil 
stimulated the formation of antibodies in rabbits and 
produced a definite sensitization to O.T. in guinea 
pigs."^ For the first time, therefore, it was possible 
to sensitize normal animals to O.T. without using the 
whole dead or living organism. 

In attempting to find the material responsible for 
this sensitization, a toxic substance was extracted from 
the oil. A precipitate was first obtained from tlie oil 
with the aid of dioxane. This precipitate, P, was sub¬ 
mitted to extractions with many organic solvents. 

Among these, the dried chloroform extract, inocu¬ 
lated into guinea pigs intraperitoneally in paraffin oil, 
was found to be very toxic, 2 gamma, the smaileat 
dose tried, being sufficient to produce lesions in the 
Ixugs and usually killing the animal.^ The biological 
results were supervised by Dr. Alfred Boquet, head of 

« Noel ‘ L ’Allergie conferee par le bacille morts. * * 
These de Paris, 1988. 

^ Nine Ohoucroun, Contpi, Hend., Aaad. d€$ Sou, 208: 
1787, 1089. 

• ibid., 810: 811,1940. 


the department of tubereuloaia at the Paris Paatout 
Institute. 

The toxic substance proved to be add-fast and 
highly birefringent. It shows beautiful colorations in 
polarized light. Microanalysis of the toxic substance 
showed it to be free of nitrogen and phosphorus.* 
Hydrolysis with 10 per cent, potassium hydroxide in 
alcohol separates it into sugars and an acid alcohol 
which appears to be very similar to the my colic add 
isolated by J, R. Anderson.*® But neither myoolic 
acid nor these sugars alone have shown such biological 
toxicity. It is possible that the toxicity of this poly¬ 
saccharide is due to an impurity of a protein nature 
not discernible in Urn microanalysis. In this case, such 
an impurity must l>e active in amounts as small as 
0.01 gamma. 

The work which had been carried on in Paris (In- 
stitut de Biologie Physico-Chimique) was interrupted 
in June, 1940, by the war. It was resumed at Cornell 
University Medical College (Dr. Morton Kahn's lab¬ 
oratories) in the spring of 1942. The nature of the 
sensitizing substance contained in the oil was still im- 
known as well as the amount necessary to produce 
sensitization. 

From 8 grams of dried human tubercle bacilli (all 
that was at first available) of the strain Hgr (single 
cell, Dr. Morton Kahn) which is of a low virulence, it 
was not possible to extract the toxic substance in sig¬ 
nificant amounts. However, from this material, it was 
found possible to extract a substance which sensitized 
normal guinea pigs to P.P.D. and also O.T. with a 
single 1/10 mg injection. The inoculations were made 
intraperitoneally, the substance being suspended in 
paraffin oil. It was later possible to sensitize normal 
animals with the same amount of substance suspended 
in saline. All these results were supervised by Dr. 
Morton Kahn. 

It was interesting to determine the relative propor¬ 
tion of toxic and sensitizing substanees in two dif¬ 
ferent strains of different virulence. Cultures were 
made with the strains (Dr. Kahn) and a strain 
PBxff of a higher virulence isolated by Dr^ Florence 
Seibert on Corper's medium and cultivated by us on 
Long's medium. It was found that the precipitate, P, 
from was richer in toxic substance and poorer in 
sensitizing substan^ than the precipitate from Hst. 

Of the animals (8 out of 10) which revealed sensiti^ 
zation to P.P.D. and O.T. five weeks after receiving a 
single injection of 0.1 of mgr of the sensitizing sub¬ 
stance, 5 remained sensitized 10 months later, litres 
of them were sdorifleed to aseure us that they vrmre no^ 
tuberculous. The two others, as well as three who 
were no longer sensitized, nxii five oontrok then r«^ 

• ibid.. JiUie, 1940. 

^0 B. a Ahderson, Jour. ^ 
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(February 9) Ha^ Hve boeilli. All the animals 
died before Hay except the two which were still sensi- 
tused. These are still living and in good healUi. This 
experiment was only an indication that the sensitizing 
sabstance may act as a protective one. Further ex¬ 
periments, now under way, involving 46 animals, ap¬ 
pear to oonhrm this impression. 

The sensitizing substance may, therefore, be able, if 

separated from the toxic material which accompanies 

it in the whole bacilli, to protect animals against 

tuberculosis. „ ^ 

Nink Chouohoun 

Dxpartmxkt or Publio Hxalth and 
P aZVENTlVK Mbdioink, 

COBNELL UNIVEESITV MBDICAL OOLLBOK 


AM INOCULATED PENICILLIN DRESSING 

CoKCENTRATKD and purified penicillin are not avail¬ 
able to civilians except in extreme ciroumstances. 
For intravenous administration it is desirable to use 
the purest and most potent product obtainable. There 
are conditions, however, in which it is possible to use 
advantageously penicillin of less potency. Wounds, 
furunculosis, sinus infections, gonorrhea and other in¬ 
fections of the skin or mucous membranes might be so 
treated. 

In order that patients may have the benefits of 
penicOlin treatment not otherwise available we have 
explored some of the possibilities of the use of the 
crude product. 

The Florey or Oxford Unit is defined as *‘tbe amount 
of penicillin which, when completely dissolved in 60 
ml of meat extract broth, just inhibits completely the 
growth of the test strain of Staphylococcus awreua."^ 
Thus a solution containing one unit per cc repre¬ 
sents a bacteriostatic agent against the staphylococcus 
diluted 60 times. The average production from 
Czapek’s synthetic medium is about 4 units.* 

Since, in the accounts of the therapeutic use of 
penicillin, the continuous exposure of the infecting 
organism to the penicillin is stressed, it seemed pos¬ 
sible to us that in surface infections the substance 
mi^ht be produced in contact with the lesion. A 
dressing 5 cm x 5 cm composed of eight layers of 
gauze was placed in a Petri dish and saturated with 
a medium containing 1 per cent yeast extract, 2 per 
e4iU;. dextrose, 2 per cent com starch and 2 per eent. 
^^emnne. This was $utpclaved and inoculated with 
penicillium. After two days at room temperature 1 
eo bf Sterile human plasma was allowed to flush under¬ 
neath the dressing to simulate as well as possible its 
application to an open wounds At intervals, shown 
ja the protocol below, the Petri dish was tipped so that 

W; Flarey and M. A. Jennings, Brit Jour. Biep. 

xBo, im 

p; Abr^^ and m Otain, Jour. Bs*. Path,, 


the small amount of liquid would drain away from the 
gauze. This was titrated by the ring test and dilution 
method. Fresh plasma was substituted under the 
dressing for that withdrawn. (See Table 1.) 

TABLB I 

TirsAtTON OF Penicillin Produced on 
Inoculated Dressing 


Dave after 
luoculatieu 

IMaineter 
of ring 
tesl 

Vnitn 
of ring 
test 

Dilution 

of 

complete 

inhibition 

Units by 
dilution 
method 

3 

30 luxn 

6 + 



4 

22 

.75 
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24 
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21 

.75 


. ,, 

10 

10 

.25 

1 :10 

.20 

3 

CoEtroI waBhed 
with Bait BOi. 

25 

1.5 




It is impossible to say that these in vitro tests repre¬ 
sent the exact conditions which would result in the 
application of the dressing to a lesion, yet the tests 
demonstrate that a fair amount of penicillin is pro¬ 
duced over a peri(xl of 4 or 5 days and a bacterio¬ 
static condition would be maintained at the point of 
contact with the lesion. 

Clinio^il application of the penicillium inoculated 
gauze dressings and the crude liquid penicillin was 
made, employing patients who had not been relieved 
by other, acceptable forms of therapy. 

One patient had an acute osteomyelitis and perios¬ 
titis of the right humerus of two weeks^ duration. A 
previous wide incision had been made over the site of 
the lesion and sulfonamides were prescribed without 
relief. An inoculated gauze dressing was planted over 
the wound. Within three hours there was less pain, 
and in ten days the patient was discharged from the 
hospital clinically well. 

Another patient who had a large furuncle on the 
back of his neck was treated by injecting the crude 
liquid penicillin into the open crater and by the local 
application of an inoculated gauze dressing. Three 
days later the patient was relieved of all discomfort 
and the wound was granulating. 

A third patient had multiple soft tissue abscesses 
over his lower back and sacral region. This infection 
has bera. recurring regularly for three yeate* The in¬ 
fecting organism was a Staphylococcus <luii9|pwa« His 
last period of hospitalization under accepted miHbods 
of therapy has been of six months’ duratioh« Crude 
liquid penicillin was injected into the abscesses and 
their sinuses and penicillin inoculated gauze dressings 
were |>laced over the larger abscesses. This patient is 
retxmrkably improved and is still under treatment. 

Two other cases of chronic osteomyelitis and perios- 
titia of the femur are being treated with the crude 
liquid penicilUn and the inoculated penicillin gauze 







330 


BcmifCB 


Voii. No. fi546 


dressingB.^ These patients are clmieally improved, hut 
final evaluation will await a subsequent report. 

Our laboratory observations and limited clinical ex¬ 
perience indicate that this method of treating acute 
and chronic pyogenic surface infections may hold 


promise of a possible addition to our therapeutio 

armamentarium. ^ ^ 

Gborgb H. Kobinbon 

Jab. E. Wallaok 
Allegheny Genebal Hobfital, 

PlTTSBlIKGH, Pa. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN AUTOMATIC FLOW SWITCH FOR 
WATER-COOLED APPARATUS 

It is often desirable in the continuous operation^of 
a water-cooled apparatus, such os a difEusion pump, 
to have an automatic device to stop the heating should 
the flow of cooling water drop appreciably or even 
stop. A simple and easily constructed device for the 
protection of such apparatus is described. 

The switch was made from 8 mm pyrex tubing aa 
shown in Fig. 1. Two sealed-in leads of tungsten 



wire were used for contacts. The two U-tubes are 
approximately twenty cm in height, but the dimen¬ 
sions are, of course, not critical. Two U-tubes in 
series are necessary to prevent ordinary chlorinated 
tap-water from coming in contact with the leads. The 
size of the orifice is 2 to 3 mm and must be varied 
with the flow rate desired. The two U-tubes are par¬ 
tially filled with mercury, with the intervening space 
filled with either an inert liquid or air. The use of a 
column of air to connect the two mercury columns 
renders the switch extremely sensitive to slight pm- 
sure changes. 

The switch is inserted in the cold water inlet of tke 
condenser or other water-cooled apparatus, and aa 


long as sufficient cooling water is flowing the mercury 
in each U-tube stands at different heights. Should the 
flow of water cease, however, the mercury is restored 
to the normal level and electrical contact is made be¬ 
tween the two sealed-in wires. The switch is con¬ 
nected in series with a normally closed relay to break 
the heater circuit when the flow of water ceases. 

If the uppermost sealed-in lead is built into the 
opposite arm of the U-tube, the mercury is in contact 
with the two leads as long as the water is flowing, 
and in this case the circuit is broken rather than closed 
by a drop in flow rate of cooling water. Thus, the 
switch can be constructed so that failure of cooling 
water supply will either complete or break an elec¬ 
trical circuit, and hence the switch can be used with 
either a normally closed or normally open relay de¬ 
pending upon which side of the U-tube the contact 
wire is inserted. If the heater current is reasonably 
low the switch itself can be used directly in the heater 
circuit without the use of a relay. 

This safety device was developed during an inves¬ 
tigation which was supported by a grant from the 
Abbott Fund of Northwestern University. 

^ ^ Rombo W. Goulby 

Chbmioal Laboratoby, 

Evanston, III, 
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THE VALUE OF THE MUSEUM' 

By Dr. ROBERT MAYNARD HUTCHINS 

PRESIDENT OF THE UNIVERSITY OF CHICAGO 


Wb meet to-night to celebrate the birthday of one 
trf the great educational and scientific institutions of 
the world. Through its researches and publications 
it has advanced the four sciences to which it is devoted. 
Through its exhibitions and instruction it has enriched 
the life of the community it serves. The museum can 
boast that for two generations no child could grow up 
iu Chicago without coming under its influence. We 
record to-night our gratitude to the founder and his 
family, to the hundreds of generous citizens associated 
with them and to the distinguished scholars who have 
made these contributions to the enlightenment of our 
city and the world. 

As an educational institution Field Museum pos¬ 
sesses oertain special advantages. It has no football 

^Address given at the coromoniefl marking the fiftieth 
annlveriary of i^e founding of Field Museum of Natural 
Wstoiy, September 16. 


team. It gives no course credits or course examina¬ 
tions and awards no degfrees. Its labors are not en¬ 
cumbered by the elaborate apparatus of academic 
bookkeeping which has resulted in education by the 
adding machine. The students of the museum come 
here to learn. They do not ask the museum to help 
them make friends, get a better job or give them a leg 
up the social ladder. The students come to the mu¬ 
seum from the cradle to the grave. Formal education 
in schools, colleges and universities is something you 
finish. It is like the mumps, measles, whooping-cough 
or chicken-pox. Having had education once you need 
not, indeed you con not, have it again. You put it 
behind you with your other juvenile troubles, praise 
the Lord that it is over at last, and proceed to the 
really important tasks of life. The museum is free 
from this regrettable tradition. The museum is seduo- 
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tive* Perhaps because it does not employ compulsioiu, 
but WOOS the learner with artful wiles^ it continues to 
deceive him into educating himself as long as he lives. 

The combination of these advantages with the lib¬ 
eral and far-sighted policy of the board of trustees 
has given the museum a freedom and independence in 
the prosecution of its work that are enjoyed by few 
educational institutions. So Colonel Gregg felt able 
to say in 1939 that the sole purpose of the museum 
was to pursue knowledge for its own sake. He went 
on: “Whether its collections are used for the stud}^ of 
industrial scientists who seek to make a profit, by 
scholars who seek to solve some problem of research, 
or by casual visitors who seek recreation and enjoy¬ 
ment is not of primary <5oncern to a museum. The 
only real concern is that tlic collections be available 
and that they be used.” 

The pedagogical significance of the collections is as 
obvious as it is great. The chief diffictilty of any 
classroom touching is the absence of three-dimensional 
reality, and the specialization, mechanization and 
urbanization of life are making the difficulty more 
serious every year. It may shortly be os hard to 
make an American city-dweller understand agricul¬ 
ture and its significance as it would be to discuss the 
Fiji Islanders with the Eskimos. Other educational 
institutions deal perforce with books and words. For 
that constant illustration of the idea by the fact 
which is indispensable to the communication of any 
ideas they must rely on tlie three-dimensional reality 
which can only be supplied by museums. 

Armed with its peculiar advantages the museum 
goe.s forth to do battle with its peculiar problems. 
The first is produced by its origin and history. In 
1931 the British Board of Education uttered the fol¬ 
lowing melancholy reflections on the name museum. 
“Does it not suggest,” the board said, “a depressing, 
decaying institution, the last resting place of travelers’ 
mementos and of fossils which have undeservedly sur¬ 
vived from ages long agof The existing prejudice is 
deeply rooted in the tough soil of our language and in 
the popular mind, but it would most surely be over¬ 
come if a generation of children were given systematic 
opportunities of enjoying the treasures of modem 
muBcums.” By the method recommejided by tbe 
British Board of Education Field Museum has robbed 
the word museum of depressing or decaying connota¬ 
tions to such an extent that I am sure a Chicago audi¬ 
ence will be surprised to hear that anybody thought 
it had any. In passing I should add that the facts 
seem to belie the gloomy attitude of the Board of 
Education toward the word museum in England. In 
1939 a reliable authority stated that now museums 
had been opened in the British Isles at the rate of one 
every three weeks for the last ten years* Attendance 
at British museums has been steadily increasing dur¬ 


ing the war. By popular demand they remidned open 
during the Battle of England and the blitz. 

But the purpose of the second museum established 
in this country, that of the East India Marine Society 
at Salem, illustrates the problem that all museums are 
still trying to solve. The Salem museum was organ¬ 
ized in 1799 to be a repository for the curious objects 
gathered by the ship captains of the town in the lands 
of the South Pacific, Indian and South Atlantic 
oceans. Sueh a museum, which was simply a co¬ 
operative curio cabinet, has the same relation to edu¬ 
cation as the stories of sea captains or the tales with 
which Othello, who was himself a sea captain, engaged 
the attention of Desdernona. They are interesting and 
amusing, and sometimes produce, as in Desdemona’s 
case, sensational results. But they are usually ephem¬ 
eral and often false—luy aea-eaptain grandfather told 
me most atrocious lies—and such material, whether 
it is words or objects, should hardly be central in edu¬ 
cation. Whatever educational value it once had has 
now almost wholly disappeared, and its presentation 
is no longer the special function of a museum. The 
newspapers, the movies, the magazines and the de¬ 
partment stores have long since taken over the job of 
gratifying the public appetite for the odd, the quaint 
and the amazing; and they have succeeded to such on 
extent that the public is largely indifferent to objects 
recommended to them because of their odd, quaint and 
amazing characteristics. 

This problem is part of the larger problem of the 
relation between information and knowledge. Facts 
are indispensable, but they are not enough. Unrelated 
miscellaneous facts, however odd, quaint or amazing, 
are not knowledge, in spite of any impression to tho 
contrary given by the Quiz Kids or Information, 
Please. The characteristic of knowledge is organiza¬ 
tion, which implies understanding, ordering and in¬ 
terpretation. A heterogeneous collection of facts is 
not knowledge; a heterogeneous colleefcion of objects 
is not an educational institution. The art of the 
museum scientist, which is displayed at the highest 
pitch in this building, lies in tbe presentation of ob¬ 
jects on an organized plan to convey meaning. For 
it is not the object that is important; it is the meaning 
of tbe objeet. The educated man is not one whose 
mind is a waste-basket or even an Encyclopedia 
Britannica of unrelated facts. He is one who gtajxps 
the significance of what he sees. An educational insti¬ 
tution is one which helps its students to make these 
interpretations or at least to lenm how to make them. 

Education, to deserve the name, must be Bystematic. 
For this reason one may be permitted to doubt 
whel^r coast^to-coast radio broadcasting ean ever 
deserve tbe name. It may enoourage people to engi^ 
in systematic study, and itepee be m far aii 

it goes. But; since it can ncft 
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iibtt piresentation or in what the listener does with it^ 
it oan not itself be education. The great museuids 
have become systematic expositions of the arts and 
seienoes with which they deal. They promote the coni- 
prehenaion of the facts presented. But the most 
systematic presentation of material must fail of its 
purpose if it is not systematically studied. The casual 
wanderer through the best of all possible museums 
will not get much education out of it unless he already 
has a good education in the facts and ideas which the 
museum is endeavoring to communicate. The casual 
caller without such education may be stimulated to 
get one; but he will not be educated by his call. 

Therefore tiie maximum integration of the museum 
with other educational institutions in the community 
is the first requisite of its increased educational use¬ 
fulness. Although the museum in bo integrated with 
the public school system that no child can puss through 
the system without passing through the museum, the 
same relations do not obtain between the universities 
of the area and the museum, either in instnietion or 
in research. The reason is partly the* inertia of the 
universities and partly the small size of the museum 
staff. Highly valuable I’clntionships do exist; but they 
arc too few and too inftmmal. 

The universities are conducting teaching and invcR- 
tigation in the same sciences in which the museum is 
interested. The research of both groups should be 
advanced by cooperation between them. The teaching 
of the universities would gain reality by a more defi¬ 
nite, planned exploitation of the museum's resources. 
The teadiing of the museum achieves coherence as it 
becomes part of a course of study which gives some 
assurance that the student will begin at the beginning 
and go through to the end. The integration which the 
museum has achieved with the curriculum of the pub¬ 
lic schools should be rapidly extended to the higher 
levels through integration with the curriculum of the 
Universities. This will require substantial additional 
funds at the museum to increase the staff so that it 
may be possible for members of it to participate in 
university work and give instruction here or on the 
several eampuses to university students. But expendi¬ 
tures to promote cooperation in research and coordi¬ 
nation in education are economies in the long run, for 
they help to get rid of the greatest waste in teaching 
and investigation, ihe waste of duplication, and their 
ultimate effect is to get the most out of every dollar 
spent for the adyoneement of learning in the com¬ 
munity. 

fVom habits of systematic study developed in their 
Wly years the museum may expect to obtain the 
systematic use of the museum by adults. The eduea- 
tteU of adults is and must remain the peculiar oUiga- 
Field Museum. This is mueh 
V ^ task of providing innocent 
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amusement for the citizen's idle hours. The best index 
to the character of any eivili/ation is the way in which 
those who have leisure use it. The Greeks said that 
work was for the sake of leisure. But their word for 
leisure was the origin of our word for school. They 
did not moan that work was to get the money to go 
to the movies or to Palm Beach. They meant that it 
was to provide the means for study, reflection and the 
duties of citizenship. And since they used their leisure 
for these purpemes, they became the guides and teach¬ 
ers of all succeeding generations. 

To the Greeks the object of life was happiness. 
Happiness consisted chiefly in the exercise of one's 
highest powers. And these powers were exercised in 
study, reflection and active participation in the life 
of the community. I'V)r these objects leisure was re¬ 
quired, and one who did not have it could hardly be 
called human. The Greeks obtained their leisure in a 
way that does not commend itself to us. They got it 
throng the ownership of slaves. Slaves were not 
jjeople. But the leading thinkers among the Greeks 
went farther. They held the view that since leisure 
was indispensable to a human life, those who must 
spend all their time in menial, mechanical pursuits 
which gave them no inclination or opportunity for 
study, reflection or participation in the affairs of the 
community were not sufficiently human to be citizens 
of a good dcmoe.racy. 

In our own day, in our own country, the ide^il of the 
Greeks has been attained. For slaves we have ma¬ 
chines. The hours of labor have steadily fallen. The 
leisure which was the privilege of the few is now the 
prerogative of all. This process will continue. The 
concentrated labors of American scientists on military 
secrets have given an impetus to technology which wUl 
become apparent when the war is over. I believe that 
we are at the beginning rather than the end of the 
scientific revolution. Technology will continue to sup¬ 
ply material goods in greater and greater quantities 
with a eontinuous decline in the amount of labor 
necessary to produce them. In spite of the cost of 
reconstruction and rehabilitation, in spite of enormous 
debts and enormous obligations to millions who are 
without the means of subsistence, the working day 
and the working week will continue to fall, and the 
amount of tin\c which the worker will have at his own 
disposal will continue to rise. 

Machines can set men free. But freedom is not an 
end in itself. It is no good to you unless you know 
how to use it. If we accept the Greek view that the 
good life is found through intellectual and moral de¬ 
velopment and service to the community, then true 
freedom is that which is devoted to these ends. The 
kind of civiliaation we have will depend on whether 
we cos dedicate our increasing leisure to these ends 
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or whether we shall spend it once more, when we can, 
in driving furiously back and forth on the crowded 
highways, catching glimpses of the countryside be¬ 
tween the billboards. The transformation of the 
American conception of leisure from time to waste 
into time to learn is one of the major responsibilities 
of the museums. 

It is not education to make a living that we require, 
but education to make a life. For many, perhaps 
most, jobs in industry men can be trained in two or 
three weeks, As mechanization increases and we be¬ 
come a nation of button-pushers, the time needed to 
learn how to push the right button at the right moment 
will shrink still further. When jobs are available the 
worker can now get and liold one with less experience 
and skill than at any time in history. The knowledge 
and background necessary to make a living are ap¬ 
proaching the vanishing point. But the difficulties of 
leading a good life and being a good citizen are greater 
than ever. And since our education has been largely 
devoted to vocational training and something called 
college life, we are unprepared for these difficulties. 
They place a strain on the intelligence and character 
of our people that has become almost intolerable. 
With increasing leisure we do not know what to do 
with ourselves. With the responsibility of leading the 
way to a democratic world community, we are unpre¬ 
pared to make the sacrifices required by a thorough^ 
going democracy at home and unwilling to face the 
fact that a democratic world community, which offers 
the only hope for permanent peace, can not be 
achieved without the sacrifice of prejudices dear to our 


hearts—^prejudices about foreigners and their goods 
and prejudices ab<’)ut the participation of foreigners 
in political decisions affecting our lives. Yet a world 
organization is on the way. There can be no doubt 
about tliat. The swift advance of tranaportalion is 
making it inevitable. The only question is, what kind 
of world organization will it be? Will it be a despot¬ 
ism of that power or those powers which can hold 
down the world by force? If so, it will disintegrate 
as allies quarrel or as the oppressed and downtrodden 
gather the strength to rise against their masters. Will 
it be a democratic world community? If so, the re¬ 
sponsibilities of the American educational system as¬ 
sume such proportions that we can only weep at the 
colossal triviality in which it has been wasting its days. 

If every tnan is to be free, then every man must be 
educated for freedom. If every part*of the world is 
to join in a democratic world eonimunity, then every 
part of the world must understand every other part, 
Transportation will not do the job. Faster trans¬ 
portation is just as likely to lead to more frequent 
and more terrible collisions as to world peace. Any 
community rests on communication, and communica¬ 
tion means understanding. As the college must pass 
from the country-club stage which it has occupied too 
long, the museum must change from a curio cabinet 
into an integrated part of an educational system dedi¬ 
cated to teaching men how to live human lives and 
how to live them together on a world-wide basis. This 
is the great educational task of the future. The record 
of Field Museum in the last half century has laid the 
foundation.^ of its leadership in the next. 


RECENT ANTHROPOLOGY. II 

By the late Professor FRANZ BOAS 


Modern anthropological literature shows that in¬ 
timate observations on individual lives are felt to be 
esswitial for further progress, nnd new methods have 
been devised to obtain the needed information. Some 
of these methods seem to me of doubtful value. It 
is obvious that, setting aside laboratory experiment, 
the only way to obtain the necessary information is 
through a most intimate and long-continued life with 
the people and a perfect control of their language. 
These conditions are rarely attainable, or those who 
fulfil the practical needs are often in other ways not 
equipped to obtain the information we seek. 

One of the methods used to overcome these difficul¬ 
ties is to induce natives to write or telT autobiogra¬ 
phies. The better ones of these give us valuable 
information in regard to the struggles of everyday 
life and of the joys and sorrows of the people, but 
their reliability, beyond very elementary points, is 


doubtful. They are not facts but memories and 
memories distorted by the wishes nnd thoughts of the 
moment. The interests of the present determine the 
selection of data and color the interpretation of the 
past. Goethe called his autobiography Fiction and 
Truth, and this is true of the autobiographies of 
elderly persons. It ia similar to what happens in 
telling a tale. Quite recently Lowie has published 
versions of a Crow tale, told at various times by the 
same individual, which show remarkable variations 
in plot and motives. I have published similar records 
of the same talc, retold by thft same informant 
after an interval of nearly forty years, which show 
the stability of formal elements and the variability of 
motives. This is much more intensely the case in 
records of personal experiences. The same person 
has told me incidents of his own life at one time as 
simple, matter-of-fact occurrences, at other times as 
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supernatural experiencea. The form ^ven depends 
upon the state of mind of the recorder at the moment* 
I do not doubt that this happens often in regard to 
accounts of early supernatural experiences. When¬ 
ever a young man is required to have a supernatural 
experience, he will be ready to interpret a convenient 
event in the desired way, and in his memory it will 
assume over-increasing importance. In his records 
personal likes and dislikes may also affect the presen¬ 
tation of events, inclusions or omissions of pertinent 
data. In short the tricks that memory plays us are 
too important to allow us to accept autobiographie.s 
as reliable, factual data. They are reflections of the 
facts as expressed in the present mental condition of 
the informant. Particularly in the case of the North 
American Indian the fundamental changes of life that 
have occurred during the past eighty years make it 
likely that eustoirj that were at one time highly signifi¬ 
cant have lost or changed their meanings and are now 
reinterpreted according to the present state of mind 
of the informant. Autobiographies, on account of 
the restrictions just mentioned and of the difficulty 
of assembling a sufficient variety of individual records, 
are of limited value for the particular purpose for 
which they arc being collected. They are valuable 
rather as useful material for a study of the j)erversion 
of truth brought about by the play of memory with 
the past. The rest is not much more than an account 
of customs collected in the usual way. 

If we want to understand the individual reactions 
to cultural patterns we should rather pay attention 
to the events of daily life; not only to what people 
are doing but also what they are talking about. Con¬ 
versations within the family, discussions among 
friends, gossip of the village offer an inexhaustible 
source of data showing the reactions of people to 
customary behavior and illustrating their individual 
standards. When a younger brother upbraids an 
elder brother because he is too lasy to provide for 
the needs of his family, but first apologizes because 
he dares to criticize an elder brother, light is thrown 
on the constitution of the family that can not easily 
be obtained in another way. The approval or dis¬ 
approval of the behavior of a particular person and 
the reasons given for it, particularly disagreements 
in judgment, furnish us with illuminating information 
on aspects of the individual reactions to culture. 
Observations of this kind require, of course, much 
time and particularly adequate knowledge of the 
spoken language, but they seem to me indispensable 
for a clear understanding of the relation of the indi¬ 
vidual to the culture in which he lives. The variety 
of situations and the number of individuals observed 
is also much greater than can be obtained by any 
other method. 


Other material may be furnished by folk-tales. 
Their plots are based explicitly or implicitly on judg¬ 
ments of behavior; therefore they are a fairly safe 
guide for judging the attitudes of the people for 
right and wrong, proper and improper behavior. To 
give an example: The extent to which parents are 
allowed to punish their children is a frequently ex¬ 
ploited problem in the tales of the Northwest coast of 
America. A chief has the duty to see to it that his 
son purifies himself preparing for the quest of a 
vision, but wlien he strikes his recalcitrant son, so that 
he runs away, supposedly to commit suicide, the 
father is expelled by his tribe, presumably because 
he has caused the death of the chief's successor. In 
other tales, the reaction against overweening pride 
or the help given to the poor furnish material that 
may be compared with actual behavior. 

The desire for understanding the dynamics of cul¬ 
tural change has also led to the study of those situa¬ 
tions in which actual changes may be observed. This 
is particularly the case when different cultures come 
into contact and new adjustments are required. The 
results of acculturation have been the subject of his¬ 
torical studies. Jn the spread and development of 
western civilization from the times of the early Su¬ 
merians and Egyptians acculturation plays a most 
important role. The same is true in eastern Asia. 
Unfortunately most of the processes of acculturation 
that happen under our eyes are those of the destruc¬ 
tion of simpler culture by the overwhelming force of 
western civilization. Where an actual amalgamation 
has occurred, as among Indians in Latin America and 
among Negro communities in the New World, we see 
only the results, little of the processes. The read¬ 
justments that occur in India, China and Japan in 
their contact with the western world are probably 
those in which the effect of conflict of modes of 
thought, feeling and action can be studied most advan¬ 
tageously. Less violent conflicts occur in the migra¬ 
tion of Europeans to other continents and in the con¬ 
sequent formation of new cultural units. I do not 
think that we are as yet in a position to tell where 
the scattered data on personal adjustments or mal¬ 
adjustments, of conflicts between generations in a 
changing culture, of the formations of new forms that 
eliminate the original conflicts, may lend us and what 
methods are best adapted to clear up these manifold, 
complicated phenomena. 

During the past decades psychologists and medical 
men have taken a keen interest in anthropological 
data and have made the attempt to transfer their 
methods of research directly to the study of social 
behavior. It seems to me that tliis has led to much 
confused thinking. 

The tendency of modern psychology is to reduce 



336 

obaervaticns to quantitative values. Thorndike de* 
dared at one time that “whatever exists, exists in some 
amount and ean be measured.” This is true if we 
remember that the term “to measure” is used in a 
much broader sense than what we ordinarily mean 
by it. I can measure a rod one foot long and add 
another foot in length, but I can not add two amounts 
of intelligence and make it u double intelligence. This 
is still more true when comparing groups represented 
by averages. I have tried to explain this in our dis¬ 
cussion of anatomical types. We may speak of. de¬ 
grees of difTerence, but these are not additive and 
require special definition. This fact has to be borne 
in mind in all observations on so-called quantitative 
data of variable mental phenomena. Before using 
them we must know the significance of our quanti¬ 
tative values. 

Another precaution is essential. Psychological ob¬ 
servations and conclusions are based essentially on 
experiences in our own culture. To a lesser extent 
this is also true of medicine, particularly in regard to 
psychiatry, which has shown the greatest interest in 
observations made on primitive people. It is, there¬ 
fore, of fundamental importance to know in how far 
it is justifiable to transfer our methods and experi¬ 
ences to groups of different bodily build and of dif¬ 
ferent culture and the vexed problem of what is due 
to nature and what to culture comes up in acute form. 

Fiirst of all the naive assumption that any kind 
of difference in bodily form must necessarily be cor* 
related with some kind of behavior can not be accepted 
as proved. We may grant that the fimdamental con¬ 
stitution of the body of the individual is dependent 
upon the activity of the system of his glands or upon 
any other factors that affect the physiological func¬ 
tioning of tlie body and that this is a determinant 
of behavior, but we have no indication that such traits, 
like cohm of hair and eyes, form of hair, form of 
head or nose, are in any way closely related with men¬ 
tal traits. Even observations on general constitution 
do not indicate a close correlation between fonn and 
function. To a certain extent racial types may be 
compared with constitutional types. Negroes are 
more leptosome than East Asiatics. It is quite a 
different question whether this would mean that the 
Negro behaves more like the leptosomes among Euro¬ 
peans, the East Asiatic more like the pyknics. Con- 
sideiing the weakness of this corrdlation among the 
Europeans and the fact that the leptosomy of the 
Negro is due to the greater length of the limbs it 
seems more than doubtful whether any correlation 
exists. 

Some of the difficulties of transferring the results 
of observations in our culture appear in one of the 


moat widely exploited p^chologioal teats, the intA* 
ligence test. Since it is primarily intended to serve 
practical purposes its method violates a general prin¬ 
ciple of scientific procedure. It combines a great 
many distinctive activities into one single picture, 
while in scientific procedure we try to isolate so far 
as possible each element and correlate the results only 
after each has been treated separately. While this 
objection holds good merely for the scientific exploi¬ 
tation of the collected test material it is much more 
important for our problem to remember that the 
material on which the ultimate conclusions are based 
are individual reactions to phases of our culture and 
that, therefore, the experience of the individual in 
regard to these phases plays an essential part in his 
responses. I believe nowadays this is fully recognised 
by psychologists. It follows that the more diverse 
the cultures the less can a test based on the form 
of our culture give us any valid clue to estimate the 
intelligence of members of an alien society. 

1 fear that up to this time no methods have been 
found to describe or evaluate innate intelligence and 
still less innate personality. We have to learn to 
place individuals in strictly analogous situations and 
observe their reactions; but bow can that be done? 
We know that the general social experiences and 
habits of individuals in the same culture vary consid¬ 
erably and that they vary still more in different cul¬ 
tures. We learn from the results of psychoanalytic 
studies, no matter how doubtful most of their results 
may be, that early experiences have a deep effect upon 
later behavior. At present I should be more inclined 
to rely on observations on behavior in which tradi¬ 
tional habits play a comparatively slight role or may 
be readily recognized. Intelligent behavior in the 
solution of difficult problems that arise in everyday 
life and choice in situations that admit of various 
solutions combined with a knowledge of customary 
habits of the people permit us to compare with a 
fair degree of certainty the behavior of alien people 
and our own. My judgment based on long and varied 
contact with so-called primitives gives me the impres¬ 
sion that intelligence and personality, vague as these 
terms may be, are distributed in about the same way 
as among ourselves. I wish I eould see a elearer way 
to give a definite answer to this problem, but as long 
HB we are unable to analyze more clearly what is 
meant by intelligence and personality I fear that we 
shall not be able to give a more definite answer to 
these questions. By analogy based on tike dudriburian 
of physiological reactions of ttie body, we may infer 
that there ate not material differences between mem¬ 
bers of our own and alien societies. 

Since the assimilation of the individual to euttnre 
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.« gradii^ prooesa some light on the development 
of behavior may be obtained through the study of 
infante and older children and through behavior dar¬ 
ing adolesoence. The resttlta so far obtained are 
promising particularly in showing how the experi¬ 
ences of early childhood determine behavior, partly 
by unconscious imitation, partly by the kind of be¬ 
havior expected from the children and impressed upon 
them by edueational methods. 

The desire for quantitative exactness has led to the 
attempt to utilize statistics of observations ou be¬ 
havior for the purpose of characterising cultures as a 
whole and of determining the extent of individual 
variation. I confess that I have serious doubts in 
regard to the value of such statistics. In early years 
I have indulged in such statistics of the geographical 
distribution of tales and their vairiants. I still believe 
that the method may be of value in such cases when 
we are sure of what we are comparing. Unfortu¬ 
nately there arc too many cases in which the com¬ 
parability of material is so uncertain that a statistical 
comparison is not admissible. The fundamental de¬ 
mand for the applicability of statistical treatment 
must be that we are conjparing (flasses of phenomena 
that belong together. When I wish to compare the 
health condition of two cities and base my conclu¬ 
sions on mortality rates without knowing the oge 
distribution of the population 1 obtain a meaning¬ 
less result. There are so many unknown elements 
involved in questionnaires and in the listing of specific 
forms of behavior that we arc seldom sure what the 
answer means, I believe every one will agree that 
the answers to a Gallup poll depend both upon the 
selection of the public and the formulation of the 
question. An Indian whose economic security is en¬ 
dangered by his relation to Whites will be more apt 
to talk to a White man about these troubles tlian to 
his neighbor who wants to marry his daughter. The 
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greater eertaiuty of eoncluBiona reached by such 
statistics is fictitious. 

There is one more subject about which I ought to 
speak, that I take up with some hesitation. It is the 
psychiatric approach to anthropological data. I hesi¬ 
tate because I am imfamiilar with the curative value 
of processes the theoretical value of which seoma to 
me very dubious. I can see that the expression of 
organic mental disturbances in different cultures will 
Joad to different manifestations and that in this sense 
the study of abnormal mental behavior may be help¬ 
ful to the student of mental diseases, but I think it is 
very unlikely that it will help us much in understand¬ 
ing the normal phenomena of culture. I believe par¬ 
ticularly that the use of psychoanalysis for attacking 
the problems of primitive culture can not bear the 
light of a careful critical examination. 1 accept as 
an important contribution the effect of experiences 
in early life upon the personality of the individual, 
but when the attempt is made to explain mythology, 
totemism, taboo on the basis of psychoanalytic theo¬ 
ries I can not follow. There are so many hypotheses 
involved in each step that it scorns to me that the 
results can no longer be eall'^d scientifically sound. 

Reviewing the development of anthropology as a 
whole I think we may rejoice in the many new lines 
of research that have been taken up. That many of 
the new methods need improvement is obvious but 
unavoidable in new, untested lines of approach. 
There is perhaps some danger that, engrossed in the 
difficult psychological problems involved in the 
analysis of culture, we may forget the importance 
of the general historical problem with which our 
science started, but 1 am certain that with the 
broadening of our view the varied approaches to an 
understanding of the history of mankind wdll be 
harmoniotiflly elaborated and lead us to a better 
understanding of our own society. 
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DEATHS AND MEMORIALS 

Dft. Louis B. Wilson, for twenty-two years direc¬ 
tor of the Mayo Foundation, Rochester, Minn., until 
hts retirement in 1937, died on October 5. He was 
seventy-six years old. 

Db. Elheb Darwin Ball, Assistant Secretary of 
Agriculture under Presid^ts Woodrow Wilson and 
Warren Q. Harding, died on October 5. He was 
seventy-three years old. Dr. Ball had been dean of 
the College of Agriculture of the University of Ari¬ 
zona and director of the agricultural experiment sta¬ 
tion, At the time of his death be was on leave as 
of xoology and entomology. 


Dr. Leo Buerger, of New York City, surgeon and 
urologist, died on October 6 at the age of sixty-four 
years. 

Dr. Arthur T, Evans, head of the department of 
botany at Miami University, died on October 6 at the 
age of fifty-five years. 

Dr. Samuel Ruben, of the University of California 
at Berkeley, died on September 28 as the result of 
an explosion in the chemical laboratory. He was 
thirty years old. His work was in the field of photo¬ 
synthesis and he was engaged on investigations with 
the Office of Scientific Research and Development, 

Br. Gi&ogi!: Arnold Burbidqe, dean of the Mari- 
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time CpUege of Pharmacy, member of the faculty of 
Dalhousie University and a former chairman of the 
council of the Canadian Pharmaceutical Association, 
died on September 29. Ho was seventy-two years old. 

A BRONZE plaque will be unveiled on Founders Day 
of Lehigh University on October 18 on the site of the 
first college Hydraulic Laboratory, which was built 
by Dr. Mansfield Morriman, formerly professor of 
civil engineering in the university. 


The California Academy of Sciences held a meet- 
,ing on October 6 at the Medical Center in San Fran¬ 
cisco of the University of California in recognition 
of the quadricentennial of Vesalius’s groat work, 

Hum uni Corporis Fabrica,” which was published in 
1543. The principal address was given by Dr. J. B. 
doC. M. Saunders, chairiimn of the department of 
anatomy, who spoke on “Andreas Vesalius, the Anato¬ 
mist.” 


SCIENTIFIC EVENTS 


PREFERENCE ORDER FOR REAGENT 
CHEMICALS 

The following preference rating order P-435 was 
issued on September 28 by the War Production Board. 

(a) Definitions for the purposes of this order: 

(1) ‘4itiagt'nt chemical** means any chemical pre¬ 
pared and packed for reagent use in laboratories. 

(2) “Laboratory** moans any person engaged in the 
business of carrying on scientific or teehnologiC4il inves¬ 
tigation, testing, development or experimentation, to the 
extent that he ia so engaged. The term includes research 
laboratories, production control laboratories, clinical labo¬ 
ratories and instructional laboratories. It docs not in¬ 
clude any person to the extent that ho is engaged in the 
manufacture of products for commercial sale, even though 
the place in which the products are manufactured may be 
called a laboratory. 

(3) “Distributor** meians any person who buys re¬ 
agent chemicals for resale without further processing, 

(4) “Producer** means any person engaged in the 
production of reagent chemicals and includes any person 
who has them produced for him pursuant to toll agree¬ 
ment. 

(b) Assignment of preference ratings. 

(1) Preference rating AA-1 is hereby assigned to 
deliveries of any reagent chemical to any laboratory to 
which a serial number has been assigned under Prefer¬ 
ence Rating Order P-43, and to any laboratory owned 
and operated by the Army or Navy of the United States. 

(2) Preference rating AA-2 is hereby assigned to: 

(i) Deliveries of any reagent chemical to any labora¬ 
tory to which a serial number has not been assigned under 
Preference Bating Order P-43. 

(li) Deliveries of any reagent chemical to a distributor 
or producer. 

(c) Application and extension of rating. The prefer¬ 
ence rating assigned by paragraph (b) hereof shall, sub¬ 
ject to the provisions of paragraph (d) hereof, be applied 
or extended only in accordance with the provisions of 
Priorities Regulation No. 3, as amended from time to 
time. 

(d) Restrictions on appUoaiions and extensions of rat' 
ing^ The preference rating hereby assigned shall not be 
applied: 

(1) To obtain deliveries of any reagent chemical or 
materia]; 


(1) Which mil bo incorporated in, or which will enter 
into, any chi^micnl reaction directly involved in the manu¬ 
facture of any product, other than a reagent chemical, 
manufactured for sale; 

(ii) Which will be used in the rendering of any servic<:> 
other than analytical, testing, control, educational or re¬ 
search laboratory sorvices. 

(2) To obtain deliveries during any calendar quarter 
of reagent chemicals, and material (not including main¬ 
tenance, repair and operating supplies) which will enter, 
at any stage, into tho production of roagont chemicals, 
greater in dollar value than the sum of the following: 

(i) Twenty-five per cent. (25 per cent.) of tho total 
dollar value of reagent chemicals and such material de¬ 
livered, for analytical, testing, control or research pur¬ 
poses (exclusive of educational purposes) or for the manu¬ 
facture of such reagent chemicals, to tho person applying 
the rating hereby assigned during the twelve (12) month 
period ended September 30, 1942, and 

(ii) One hundred per cent. (100 per cent.) of tho total 
dollar value of reagent chemicals and such material deliv¬ 
ered, for educational purposes or for the manufacture of 
reagent chemicals for such purposes, to the person apply¬ 
ing the rating hereby assigned during such twelve (12) 
month period: Provided, however, That the dollar value 
of deliveries of reagent chemicals for educational pur¬ 
poses and of material which will enter into the production 
of reagent chemicals for educational purposes, to which 
such preference rating may be applied in any four suc¬ 
cessive quarters sfafUl not exceed one hundred per cent. 
(100 per cent.) of the total dollar value of reagent chemi¬ 
cals and such material delivered for such purposes to the 
person applying the rating during such twelve (12) month 
period. 

(8) If during any calendar quarter or other applicable 
period the dollar volume of production, services rendcredi 
appropriations fur research or number of students en¬ 
rolled, by the person applying the rating hereby assigned, 
is greater than for the corresponding quarter or other 
period of the twelve (12) months ended September 80, 
1942, the allowable dollar value to which the rating hereby 
assigned may bo applied in terms of paragraph (d) (2), 
may be increased in proportion to the increase in pro* 
duotion, services rendered, research appropriation or en- 
roUmont. 

(4) Tho quantitative restrictions of OMP Regulations 
6 and 5A shall not apply to deliveries of reagent ohend* 
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cate or of material (not including maintenance, repair and 
operating suppliee) whicli will enter into the production 
of reagent chCmlealB. 

(e) Mi»cellaneotia provutions: (1) Applioahility of 
priort^tea regulations. This order and all transactions 
affected hereby are subject to all applicable provisions of 
priorities regulations of the War Production Board, as 
amended from time to time. 

(2) Communications to War Production Boa/rd. All 
communications concerning this order shall, unless other¬ 
wise directed, be addressed to: War Production Board, 
Chemicals Division, Washington, D. C., Hef.: P-135. 

THE GUGGENHEIM LATIN AMERICAN 
FELLOWSHIPS 

Fifteen fellowships have been awarded to Latin 
American scholars and artists in the fourteenth annual 
Latin American fellowship competition of the John 
Simon Guggenheim Memorial Foundation. The Latin 
American fellowships were established in the year 
1929 by the late U. S. Senator Simon Guggenheim 
and by Mrs. Guggenheim as part of the activities of 
the foundation which they set up in 1925, in memory 
of a son. The Latin American fellows carry on their 
work in the United States. 

The fellowships are granted annually to assist re¬ 
search and creative work in all fields of art and schol¬ 
arship. The stipend is usually $2,000 for a year, plus 
sums for traveling expenses to the United States and 
return. The fifteen fellowships awarded this year are 
distributed as follows; three to Mexico, four to Argen¬ 
tina, two each to Brazil, Chile and Cuba, and one 
each to Peru and Puerto Rico, Two fellowships were 
granted to artists, two to economists, two to historians, 
one to a mathematician, one to a poet and seven to 
biologists. Fellowships in the sciences are: 

JosS Antonio GoyoOf assistant in chemistry, School of 
Tropical Medicine, University of Puerto Bico. Project: 
Studies in the field of food technology with special refer¬ 
ence to high-yielding tropical crops. Mr, Goyco’s work 
will be concerned with the production, processing and 
preservation of foods in the tropics as part of a hoped-for 
solution of the problem of a largo undernourished popula¬ 
tion in the tropical bolt of the world. 

Jforto Autuori, assistant in the Biological Institute, 
S&o Paulo, Brazil. Project: Studies of the biology of the 
fungus-growing ants. These ants are the chief enemies of 
Brazilian agriculture. Mr. Autuori’s studies are designed 
to give fundamental bases for their control. 

Dr, Isabel P. Farfante, instructor in zoology, Faculty 
of Science, University of Havana, Cuba. Project: Studies 
of methods of increasing the supply of edible mollusks and 
erastaeeans In Cuban waters. This is Dr. Farfante’s sec¬ 
ond Guggenheim Fellowship and she is the only woman 
appointed this year to a Latin American Fellowship. 

Juan Ignado Vedmoia, agrostologist, Darwin Botanical 
Institute, Buenos Aires, Argentina. Project: Continua¬ 
tion of studies of South American forage plants, especially 


com, under the direction of Dr. Paul Weatherwax at the 
University of Indiana. 

Sam Cories PeHa, entomologist, Ministry of Agriculture, 
Santiago de Chile, and professor in the faculty of agron¬ 
omy, Catholic University of Chile, Project: Continuation 
of studies of the methods used in the United States for 
the biologioal control of insect pests. 

Dr, Gabriel Gasi^ LivadJ^ chief of the laboratory, In¬ 
stitute of Biology of the University of Chile. Project: 
Studies in the fields of hematology and endocrinology. 

Dr, Fabio Leoni Wemeek, chief of the laboratory, In- 
stituto Oswaldo Cruz, Rio do Janeiro. Project: The 
preparation of a monograph on the Mallophaga of mam¬ 
mals. Dr. Werneck's work vdll be carried on in the U. 8. 
National Museum end at Stanford University, California. 

Jaime Lifshits Gaj, research assistant in the Institute 
of Physics and professor in the faculty of sciences of the 
National University of Mexico. Project: Mathematical 
studies of the general theory of orbits, under the direction 
of Professor George D. Birkhoff at Harvard University. 

The comnuttee of selection consisted of Dr. Frank 
Aydelotte, director of the Institute for Advanced 
Study, Princeton, Chairman; Dr. Thomas Barbour, 
director of the Museum of Comparative Zoology, 
Harvard University; Dr. Fercivul Bailey, professor of 
neurology and neurosurgery, Medical School, Univer¬ 
sity of Illinois; Dr. Amdrico Castro, professor of 
Spanish, Princeton University; and Dr. Elmer Drew 
Merrill, professor of botany and director of botanical 
collections, Harvard University, In making their 
selections, this committee was assisted by many emi¬ 
nent Latin American scholars and authorities in the 
fields of the applicants^ work. 

The foundation gives opportunities to men and 
women of the highest ability to further their work— 
assistance being available to scholars working in any 
field of knowledge and to artists working in any 
branch of the arts. They are open without distinction 
on account of race, color or creed to men and women, 
married or unmarried. They are granted only to per¬ 
sons who, by work accomplished, have already proved 
themselves to be of the highest ability. Normally the 
ages of the fellows are between twenty-five and forty 
years, 

GRANT TO THE NATIONAL RESEARCH 
COUNCIL FROM THE JOHNSON AND 
JOHNSON RESEARCH FOUN¬ 
DATION 

Db. Ross G. Harrison, chairman of the National 
Research Council, announces the acceptance by the 
National Academy of Sciences—^National Research 
Council of a grant from the Johnson and Johnson 
Research Foundation in the amount of $75,000, The 
grant was made to enable the Division of Medical 
Sciences of the council, under the chairmanship of 
Dr. Lewis H. Weed, to gather current medical inf or* 
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mation pertaining to the war effort and to diaaeminate 
summaries. The program of the Division of Medical 
Sciences of the National Besearch Council contem¬ 
plates coverage of the various medical reports and 
bulletins which emanate from civilian and military 
activities throughout the world. The enterprise should 
fill a much-needed gap in the war effort in medicine; 
for one of the greatest difficulties encountered in medi¬ 
cine to-day lies in providing adequate up-to-date in¬ 
formation to the medical officers of the armed services 
both in this country and abroad and in making the 
experience of war medicine available as far as possible 
to civilian physicians. 

The Johnson and Johnson Research Foundation 
appropriation to the National Research Council be¬ 
comes immediately available; in accordance with pres¬ 
ent plans it will be utilized in the period up to June 
30,1945. A central office will be established in Wash¬ 
ington and reporters will be appointed in various for¬ 
eign countries, so that a staff of special observers 
abroad will be working under the direction of the 
central office- The various theaters of operation pre¬ 
sent medical problems in which climate, season of 
year, distribution of insects and distribution of dis¬ 
ease all play different roles. Reports from widely 
separated parts of the world will be of the greatest 
medical importance and it is hoped that out of tlie 
combined efforts much of significance will be achieved. 

Many of the observations and laboratory studies 
can not be released at present because of the classified 


information contained in ^em—information of thlli- 
tary importance. Such materials will be earefuDy 
held unUl release may be made. Every effort will be 
made, however, to issue bulletins containing current 
advances in medical practice and medical research 
which are not military secrets and whitdi should be 
made available to the medical profession at the earliest 
possible date. This collection will form basic source 
material for later summaries of medical experience 
in the present world war. Not only data from the 
armed forces will be included, but also material from 
other federal agencies and from civilian enterprises. 

The informational service will be under the direction 
of the committee on information of the Division of 
Medical Sciences, which includes Dr. Morris Fishbein, 
Chairman, Dr. John F. Fulton, Dr. Richard M. Hewitt 
and Dr. Robert N. Nye, with liaison officers appointed 
by the three Surgeons General. 

The Johnson and Johnson Research Foundation was 
established on January .1,1940, as a non-profit philan¬ 
thropic organization by Johnson and Johnson, Now 
Brunswick, N. J., with the express purpose of sup¬ 
porting research and development of products to serve 
the medical profession. It lias made appropriations 
for both fundamental and developmental investiga¬ 
tions and is currently sponsoring about a hundred 
projects in twenty-eight universities. The fields of 
medical interest which have largely been supported are 
pharmacology (including antiseptics), allergy, physio¬ 
logical studies in pediatrics and human fertility. 


SCIENTIFIC NOTES AND NEWS 


Tue Karl of Athlone, chancellor of the University 
of London, conferred the honorary degree of doctor 
of laws on President Roosevelt on August 25 on the 
occasion of his recent visit to Ottawa. The oration 
was read by Captain C. H. Best, professor of physiol¬ 
ogy at the University of Toronto. 

At a recent meeting of the Cancer Advisory Com¬ 
mittee a portrait of himself was presented to Dr. 
Carl Vocgtlin, who resigned recently as director of 
the National Cancer Institute of the U. S. Public 
Health Service. 

A BUST of Albert Einstein, one of four replicas, 
has been presented by George Haight to the regents 
of the University of Wisconsin. 

Raphael L. Stern, chemical superintendent of the 
Purlin plant of the Hercules Powder Company, known 
for his adaptation of wood pulp in the manufacture 
of smokeless powder, which has increased the output 
of explosives, was awarded on October 4 a citation 
the Ordnance Department of the United States 
Army for “distinguished servioe to bis country.^’ 


Dr. Harold Gray, technical supervisor of the tire 
division of the B. F, Goodrich Company, Akron, Ohio, 
has been elected chairman of the rubber division of 
the American Chemical Society. He succeeds Dr. 
John T. Bloke, chief chemist of the Simplex Wire and 
Cable Company, Cambridge, Maes. Dr. W. A. Gib¬ 
bons, of the United States Rubber Company, New 
York City, has been ohoaen vice-chairman. 

Habou) F. Haiaond, director of the traffic and 
transportation division of the National Conservation 
Bureau, has been elected president of the Institute of 
Traffic Engineers. 

Sir Stanley Woodwabk has-been elected Master 
of the Society of Apothecaries of London for the third 
conaeontive year; Dt. J. P. Hedley has been elected 
senior warden and Dr, Hugh F. Powell junior warden. 

Dr. Donald Huniw Cook, of the Sebool TropL 
cal Medicine, San Juan, Puerto Eioo, bos been 
pointed visiting professor of chemistry at Columbia 
Univemiity- 

Be. E. L. SrovBA, h^ of deporlmmit of bota^ 
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of the Eairtiern IltiaoU State Teaefaors College at 
Charleston, is spending the current academic year at 
the University of Illinois as visiting professor of 
botany. Professor Stover, who is chairman of the 
Conunittee on Instruction in the Biological Sciences 
of the National Research Council, will have charge 
of the beginning courses in botany. 

ArTBB fifty years of academic service Dr. Henry 
E. Cramp ton has retired with the title of emeritus 
professor of aoology of Columbia University. The 
authorities of the American Museum of Natural His¬ 
tory have provided him with facilities to continue his 
researches on the distribution, variation, evolution and 
heredity of gasteropod mollusca, especially in Partula 
and in Lymnaea. Dr. Crampton has made several 
expeditions to the South Seas for the collection of 
scries of individuals of the species of Partula, having 
about 250,000 individuals of that genus. Three vol¬ 
umes of the results of his work have appeared, and 
the material for still others is undergoing preparation. 

Dr, E. 0. Essia, professor of entomology at the 
University of California at Berkeley and entomolo¬ 
gist of the Agricultural Experiment Station, has been 
appointed head of the division of entomology and 
parasitology. He has served as acting head of the 
division since February 17. 

Dr. HiROU) William Browk^ who hns returned 
from the Virgin Islands, where he spent some time 
working on filariasis, has been made professor of 
parasitology at Columbia University. This appoint¬ 
ment marks the beginning of a new program in tropi¬ 
cal medicine at the Columbia-Presbyterian Medical 
Center. Dr. Brown is the first member of a faculty 
for training and research in tropical diseases which 
will function under the immediate direction of the 
DeLamar Institute of Public Health, a division of the 
Medical School. This program has been made pos¬ 
sible by a grant from the Josiah Macy Jr. Founda¬ 
tion* The personnel of the new department probably 
will not be completely assembled until after the war. 

Wallace WorzElla, of Purdue University, has 
become head of the department of agronomy at South 
Dakota State College at Brookings. 

Db. Si*Al?LKr WawEomek, of the department of 
ehemiatry at the University of Illinois, has been ap¬ 
pointed instructor at the University of Tennessee to 
take the place of Dr. R. C. Millioan, who has resigned 
to study medicine at the University of Tennessee 
Medical College at Memphis. 

; Dil J. Habolo Smith, instructor in diemistry at 
the Ikoiversity of Dlindis, has been appointed associate 
professor Of ehemistry at Masaaohusetts State College. 

eorrespcmdettt of rbe riwaii, Lon¬ 


don, reports that during the war many of the profes¬ 
sorial chairs in the universities have become vacant 
and the elections to them have been held in suspense 
by the council of the Senate. The whole situation was 
discussed by the Regent House last November; and in 
the Lent term of this year nineteen vacancies were 
considered by the faculty boards and other bodies. In 
several cases, where the reason for it has ceased, the 
suspension has been terminated by grace; and since 
the beginning of the Easter term the following elec¬ 
tions have been made at the University of Cambridge: 
to the Sir William Dunn professorship of biochem¬ 
istry, Dr. Albert Charles Chibnall, Clare College; to 
the professorship of mechanical sciences, Dr. John 
Fleetwood Baker, Clare College; to the Arthur Bal¬ 
four professorship of genetics, Dr. Ronald Aylmer 
Fisher, Gonville and Cains College; to the Quick pro¬ 
fessorship of biology, David Keilin, fellow of Mag¬ 
dalene College (re-elected), and to the Woodwardian 
professorship of geology, Dr. William Bernard Rob¬ 
inson King, fellow of Magdalene College. 

Lewis S. Munson, who, as production superinten¬ 
dent and later plant manager of the du Pont Dye 
Works, played an important part in building the 
American dye industry, has retired at the age of sev¬ 
enty years. He had been connected with the du Pont 
Company since 1918. 

Dr, Oeobgr M. Reed, curator of plant pathology at 
the Brooklyn Botanic Garden, has been appointed 
acting director of the garden. He will fill the vacancy 
caused by the death on August 9 of Dr, C. Stuart 
Gager. 

Dr. Fred J. Seaver has been appointed head cura¬ 
tor at the New York Botanical Garden to succeed Dr. 
H. A. Gleason, who has retired to devote hunself more 
completely to research. Dr. Gleason will remain as 
curator and assistant director. Dr. Seaver is man¬ 
aging editor of Mycologia and hns been on the staff of 
the garden since 1908. 

Alden H. Emery, assistant manager, has been made 
acting secretary and acting business manager of the 
American Chemical Society during any absence of 
Dr. Charles L. Parsons, secretary and business man¬ 
ager of the society. 

De. Melville H. Manson has been appointed med¬ 
ical director of the American Telephone and Tele¬ 
graph Company to succeed Dr. Cassius H. Watson, 
who retired on October 1, Dr. Manson has been med¬ 
ical director of the New York Telephone Company 
since 1942 and was formerly medical director of the 
Bell Telephone Laboratories. 

JoHK A. Hutcheson, engineering manager of the 
Baltimore Hadio Division of the Westinghouee Elec- 
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trie aud Manufacturing Company, has been appointed 
associate director of the Westinghouse Research 
Laboratories. He will direct wartime micro-wave re¬ 
search, but his work will include all phases of research 
engineering. 

Douglas G. W<X)LF^ after serving for twenty-seven 
years, has resigned as editor-in-chief of the Textile 
World, to become vice-president and director of in¬ 
formation of the Textile Research Institute, Inc. 

Dr. V. A. Tied JENS, associate olericulturist at Rut¬ 
gers University and the New Jersey Agricultural 
Experiment Station, returned on September 27 from 
the islands of Aruba and Cura<;uo, where he conducted 
a survey to determine the possibilities of growing 
perishable foods on the islands. He was sent at the 
request of the Standard Oil Company of New Jersey. 
While on the islands he was assisted by officials of 
the company as well as by R. J. Beaujon, director of 
the Department of Landbau, Veedeelt and Visschery, 
of the Netherlands West Indies Government. Due to 
the scarcity of soil and fresh water on the islands 
the possibility of using soilless culture methods to 
grow food plants was given serious consideration. 

Dr. R. B. Stevens, now on leave from Birming¬ 
ham-Southern College, has been commissioned Second 
Lieutenant in the Sanitary Corps of the Army. 

Miss Eliza Hiuschhorn, of the faculty of the 
National University of Argentina, is visiting the 
United States. She plans to work for an advanced 
degree in agriculture and to engage in research on 
smuts. Miss Hirschhom holds a research fellowship 
at Washington State College. 

Dr. Parker D. Trask, geologist with the U. S. 
Geological Survey, gave before the section of geology 
of the New York Academy of Sciences on October 4 
an illustrated address entitled *‘The Mexican Volcano 
Parioutin, and its Geologic Setting.*' He gave a first¬ 
hand description of the remarkable new volcano, 
which suddenly appeared on February 20 and has 
already grown to a height of nearly 1,000 feet. 

The British Broadcasting Corporation has ar¬ 
ranged a series of twelve weekly talks on applied 
physical science, which began on October 1, under the 
title “Science at Your Service." An attempt is to 
be made to bring before the layman the numerous 
ways in which physical science is being used in every¬ 
day life and to show that an understanding of the 
principles of science is essential in the post-war 
world. The addresses will deal with the home, build¬ 
ing construction, plastics, clothing and fabrics, explo¬ 
sives, the structure of the earth’s crust, the weather, 
planning fishenes, life-saving at sea, shipbuilding and 
tunnelling. It is expected that the speakers will in¬ 


clude Sir Lawrence Bragg, Sir Edward Appleton, Sir 
George Burt and Sir Charles Darwin. 

The annual joint meeting of the Institute of Medi¬ 
cine of Chicago and the Chicago Society of Internal 
Medicine will be held at the Palmer House on Monday 
evening, October 25, when Dr. Conrad A. Elvebjem, 
professor of biochemistry at the University of Wis¬ 
consin, will lecture on “The Nutritional Significance 
of the Newer Members of the Vitamin B Complex." 

A Joint Fuels Conference of the American Insti¬ 
tute of Mining Engineers aud the American Society 
of Mechanical Engineers will be held at the Hotel 
William Penn, Pittsburgh, on October 28 and 29. 

The annual meeting of the American Dental Asso¬ 
ciation was held at the Nether land Plaza Hotel, Cin¬ 
cinnati, from October 11 to 13. Because of wartime 
conditions, the meeting was limited to the transaction 
of essential business by the house of delegates, with 
no program of scientific papers or clinics. 

The twenty-third annual meeting of the Highway 
Research Board will be held this year from Novem¬ 
ber 27 to 30 at the Edgewater Beach Hotel, Chicago. 
The first two days will be devoted to meetings of the 
various committees and departments. Sessions of the 
board for the presentation and discussion of papers 
relating to highway finance, economics, design, mate¬ 
rials, construction, maintenance, traffic and soils in¬ 
vestigations will be held on November 29 and 30. 

The South Eastern Pennsylvania Section of the 
American Chemical Society will meet at Lancaster, 
Pa., on October 21. 

At the celebration of the golden jubilee of the 
medical school of Tufts College, President Leonard 
Carmichael announced that a gift of $126,000 had 
been made to the building fund. 

A BEQUEST has been made to the University of 
Michigan, in the will of the late John H. Darling, of 
Duluth, Minnesota, amounting to over $25,000. It 
will be adde^ to the Mortimer E. Cooley Foundation 
of Engineering. 

The University of Texas Chapter of the Phi Beta 
Pi Medical Fraternity has given funds to the Medical 
Branch of the University of Texas at Galveston for 
the purpose of establishing an annual lectureship. 

Those engaged in production of iron and steel who 
are eligible to use the maintenance, repair and operat¬ 
ing supplies preference ratings assigned by refer¬ 
ence Eating Order P-68, the W.P.B* rules, may use 
the AA-1 rating assigned by it to obtain laboratory 
instruments and equipment. This is an amendmant to 
Priorities Regulation 3, issned September 27. 
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DISCUSSION 


AMERICAN STANDARD LETTER SYMBOLS 
FOR HEAT AND THERMODYNAMICS 

Thero recently has been issued by the American 
Standards Association, 29 West 39 th Street, New 
York City, 'Ql/etter Symbols for Heat and Thermo¬ 
dynamics Including Heat Flow,” ZlO.4-1943, price 
55 cents. This is in continuation of a project initiated 
some years ago—'^Standardization of Scientific and 
Ebigineering Symbols and Abbreviations”—under the 
sponsorship of the American Association for the Ad¬ 
vancement of Science, the American Institute, of Elec¬ 
trical Engineers, the American Society of Civil En¬ 
gineers, the American Society of Mechanical Engineers 
and the Society for the Promotion of Engineering 
Education; to be carried out under the procedure of 
the American Standards Association. 

As a result, there were issued lists of American 
Standard Symbols in a number of ftelds. Some re¬ 
cently have been revised and rc-issned: "Letter Sym¬ 
bols for Hydraulics,” ASA ZIO.2-1942, price 35 cents; 
"Letter Symbols for Mechanics of Solid Bodies,” ASA 
ZlO.3-1942, price 25 cents; "Illuminating Engineering 
Nomenclature and Photometric Standards,” ASA 
Z7.1-1942, price 25 cents; and now the Thermody¬ 
namic Symbols above mentioned. Other revised lists 
of previously issued standards and some new lists are 
in progress, 

A letter symbol is defined as "a single character, 
with subscript or superscript if required, used to de¬ 
note a physical magnitude in mathematical equations 
and expressions.” A person who uses thermody¬ 
namics, or any other engineer or worker in applied 
sciences, has an infinite number of problems, each in 
the content of his own rapidly expanding specialty. 
So he can concentrate his brains on his specialty, if 
mathematics and symbols are standardized so as to be 
labor-saving tools. Then he doesn't need to spend 
mental effort on the language or form of a formula, 
but only on its underlying principles, 

The most important way in which this standardiza¬ 
tion helps scientists and engineers is the arrangement 
that all authors writing on a given subject shall use 
the same meanings for the letter symbols in their for¬ 
mulas, For example, D in a formula always denotes 
"Diameter.” Readers readily learn such a set of 
standard symbols when the same ones are used in all 
publications, and ore thereafter saved an appreciable 
amount of mental effort. 

At the present time a university student who may 
be taking courses in engineering thermodynamics, 
physical djemistry, theoretical chemistry and chem¬ 
ical engineering usually finds an entirely different set 
of symbols used for given concepts in each of the fields 
mimtioncd. The mental readjustment that is required 


each time a student starts a new recitation gives a 
handicap which symbols standardization eliminates. 

A completely logical list of symbols would have a 
single symbol for every concept, no matter in what 
field it might be used, and would have all symbols se¬ 
lected on a sound theoretical basis, regardless of pres¬ 
ent usages. But in default of an International Dic¬ 
tator to enforce such an allegedly logical list, it just 
wouldn't be accepted. Lota of symbols lists have been 
set forth by committees who proposed to reform sym¬ 
bols usages, which have accomplished nothing beyond 
collection of dust on volumes of "Proceedings” in 
technical libraries. But we expect that the American 
Standard lists of letter symbols are going to merit 
actual use, and so we have tried to make a realistic 
compromise between existing usages, and idealism. 

International Symbols Standardization 

In many cases letter synibols are the initial letters of 
names. The fact that different languages use different 
names has started the use of completely different letter 
symbols for the same concept in nations using different 
languages. For this reason, international standardi¬ 
zation of symbols for all fields of science and tech¬ 
nology seems impossible at the minute. However, in 
the case of people using the English language, the 
possibilities are much brighter. 

At the present time, even though people in the 
United States, Canada, England and other parts of the 
British Empire speak nearly the same language, there 
is great diversity in the letter symbols used in text¬ 
books and otlier scientific publications. This is in 
spite of the fact that books published in each nation 
are used freely in the other, that colleges exchange 
students, and that commercial concerns in each coun¬ 
try have affiliates overneas. Hence, standardization by 
both nations in cooperation would be very advan¬ 
tageous. 

With this in mind the Royal Society of England 
arranged that the British Standards Institution stdrt 
collaboration on lists of letter symbols for the English 
language, with other Empire standards associations, 
the Canadian Engineering Standards Association and 
the American Standards Association. The two latter 
bodies accepted the proposition. 

The writer was in England in 1938 as delegate to a 
meeting at Torquay of the International Electrotech¬ 
nical Commission, where symbols for electrical quanti¬ 
ties were pretty well settled internationally. While 
in England the writer participated in the above-men¬ 
tioned arrangements for symbols for the English lan¬ 
guage for other fields, and definite progress was made 
in this direction. However, the impact of war on 
England presently compelled postponement of the 
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project there. The Aznerican and Canadian Standards 
ABSOciations have continued, with such information 
about the English point of view that it is hoped that 
the ASA lists being issued will require but little addi> 
tion when letter symbols for the English language 
again oome to be considered. Eurtbermore, the Amer* 
ican lists will give standards for our use until this 
happy time comes, and will furnish a definite state¬ 
ment of the American point of view when it does come. 

Further information about the details of the Amer¬ 
ican Standards Association symbols project, with 
reasons for the selections in particular oases of the 
symbols for heat and thermodynamics, are given in 
articles appearing in the September issues of Mechan¬ 
ical Engineering, published by the American Society 
of Mechanical Engineers, the American Journal of 
Physics and It^ustrial Standardization, 

Sanford A. Moss 

Gkndkal Elucteic Company, 

West Lynn, Mass. 

A TEXAS SKELETON 

Hioii water on June 24 caved off the nearly vertical 
bank of the Brazos River sixty miles northeast of 
Abilene, Texas, and exposed a fiexed human skeleton 
at a depth below the present soil surface of twenty-one 
feet. The top of the bank at the site is thirty-two feet 
above low-water level; and the bands of silt formation 
above the grave are regular and unbroken for con¬ 
siderable distances on each side and above the burial. 
Where the burial was made the silt banding rises to a 
somewhat higher level than the same bands do a short 
distance above and below it. Evidently burial was 
made in a shallow grave on a slightly higher point 
along the river bank and subsequently twenty-one feet 
of river silt has covered the whole valley floor. There 
were no stones, shells or artifacts in the grave. The 
head was buried a little higher than the body, which 
lay flexed on the left side, and surrounded by ashes 
and charcoal. The bones are hard and evidently some¬ 
what mineralized. 

The skull was exposed by high water and most of 
the hand bones—tbe hands were usually placed on 
each side of the face in Abilene region flexed burials— 
were washed away. Part of the skull top and the left 
side of the skull were also washed away. The frontal 
bone, the lower jaw and teeth, and the right side of 
the skull and other parts were found still embedded 
in the bank eleven feet above low-water level by a boy 
swimming below it. The boy, James Putnam, and it 
companion dug out the remaining skull bones witii 
pocket knives; and his uncle, J. C. Putnam, took them 
sixty miles to Abilene on the 26th. Mr. Putnam has 
watched the river banks for bones ever since 1922| 
when the writer ezeavaled two peculiar skeletooil 


buried six und a half feet deep in a Brasos 
bank.^* * 

In 1929 Mr. Putnam had also brought information 
of the washing out of another skeleton in a river bank 
near by at below nine feet from the soil surface.^ 

On June 27 the YTiter and a local geologist, H. H. 
Adams, went to the site, photographed the plainly 
seen skull mold, and with the assistance of J. C. Put¬ 
nam and James P. Putnam, the ranch owners, exca¬ 
vated the remainder of the skeleton, which lay farther 
back in the bank. The cfmditifm of the caving bank 
did not justify delay and another rise might have 
removed the bones. 

Most of the long bones were found, and these have 
some peculiar curvatures and torsions, which call for 
careful study. On the skull the brow ridges are thick, 
and the upper portion of the frontal bone near the 
articular surface is more than three eighths of an inch 
thick. 

There is a thick stratum of ashes eight feet beneath 
the burial which bands the bank for a considerable 
distance, but whether this is due to human or natural 
agencies is not yet known. This burial is far deeper 
than any previously found in the Abilene region. 

Dr. Prank H. H. Roberts, Jr., of the Bureau of 
American Ethnology, was asked to inspect the site, 
and he came on July 7 and remained five days study¬ 
ing the burial site and also many other deeply buried 
midden strata in various stream banks of the Abilene 
region. The skeleton will be sent to Dr. Roberts at 
the Smithsonian Institution for scientific study. 

CTRtrs N. Ray 

Abilene, Tsxab 

TRANSLITERATION OP ENGLISH NAMES 
INTO RUSSIAN 

In the September 3d issue of Soixnce, there is a 
note by the late Alc3 HrdliiSka on the transliteration 
of English names into Russian. The author states, 
quite rightly, that there is no in Russian, and 
that tins sound in his opinion should be represented 
by while Russians in general represent it by 
the examples mentioned being ‘^Wendell Willkie^* 
and *^ew York” Possibly there are some who do 
transliterate Willkie as Uillkie, but it is far from gen¬ 
eral. For instance, in the Eussian newspaper, 
"Novoye Russkoye Slovo,” published in New York, 
this name is transliterated as ^ilki.” in this 

first example sounds more like “v” than In the 
second example, in *^New York” "w” sounds more like 
and so it is usualiy transliterated as The 

use of V’ in this word would make it sonnd like 

^ QpUs N. Ray, BcUniifio Amcrioan, Ma^ 1939. 

s j, Alden Mason, The Mmmm JtHimdl, Reptemb^ 
Dooeofibl#, 1999, The Mm&tm pf The Ualveandly of 
^ylvonia, , 

"•’Cb'liVi flat* JfiMtUn 

ieal wlA wCtartTi 
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would not oorrespoud to the prouuneia* 
tktti of tbo word at all. 

As for the sound, if one would only take the 
trouble to look to page 344 in Alexandrow’s diction* 
ary, which is probably the most complete Russian* 
English and English-Russian dictionary, one would 
see that the word '^hall” mentioned by AleA Hrdli6ka 
is transliterated as and not '^gol/’ along with 
a score of other words containing the same letter **h,” 
As for the English ^‘sh/’ no Russian would ever 
use as suggested by HrdliiJka, since there is no let¬ 
ter in Russian. This letter appears in the Czech 
language and possibly a Caech might use it, but cer¬ 
tainly not a Russian. To do such a thing for a 
Russian would be similar to a ease of an American 
wanting to use some Chinese or Hebrew letters in 


transliterating Russian names into English. In trans¬ 
literating names like "Shaw,” the sound "aw” is some¬ 
times transliterated as "ou.” 

No matter how carefully one tries to transliterate 
English names into Russian, it can not be done ex¬ 
actly, as there are many English sounds that have no 
corresponding ones in Russian and vice verm. Some 
Russian seientido publications follow the practise of 
retaining English names in their original form, print¬ 
ing them in Latin letters. This is an exact method, 
which leaves no room for any distortions or ambigui¬ 
ties. I believe that, if this practice is more generally 
used, it might prove to be the best and simplest way 
of solving this problem. 

Valentina Krotkov 

Queen's Univeesitv, Kingston, Ont*, Can. 


SCIENTIFIC BOOKS 

TROPICAL DISEASES plague, trypanosomiasis, bartonelLosis and onchocer- 

Stitt’s Diagnosis, Prevention and Treatment of Tropi- constituted important contributions to our 

cal Diseases. By Richahd P. Strong. 1747 pp. knowledge of these diseases and likewise have pro- 
Pbiladelphia: The Blakiston Company. $21.00. a critique for his treatment of the whole field 

of tropical medicine. This unusually rich personal 
Stitt^s "Diagnostics and Treatment of Tropical experience is amply reflected throughout the book. 
Diseases” went through five editions under the able The text is arranged in a series of Sections. Sec- 

autfaorship of Rear Admiral E. R, Stitt, Medical j (JqqJs with "Diseases Due to Protozoa”; Section 

Corps, U. S. Navy*. The first edition appeared in 1914 Jl-~"Di8eases Due to Bacteria”; Section III—"Dig* 
and the fifth in 1929. The sixth edition of this well- eases Due to PilU^rablo Viruses, Rickettsiae and Allied 
known American text-book of tropical medicine was Organisms”; Section IV—"The Nutritional Disor- 
publiahed in 1942, and reprinted after further re- ders”; Section V—^^‘Discases Not Included in Other 
vision in 1943 under the authorship of Dr, Richard Categories,” including effects of heat, tropical ulcer, 
P, Strong. granuloma venereum, climatic bubo and other rarer 

The increase in knowledge of tropical and parasitic conditions; Section VI—"Diseases Due to Fungi and 
diseases accumulated in the twelve years intervening Poisonous Plants”; Section VII—"Diseases Due to 
between the appearance of the fiftli and sixth editions, Animal Parasites,” including the role of arthropods 
together with the obvious needs for providing more in the transmission of disease, poisonous snakes and 
detailed information concerning the epidemiology and lizards, fish and ooelenterates; Section VIII deals with 
methods of control of communicable diseases, neces- general considerations of medical practice in tropical 
sitated cnlargewient to two volumes. areas. 

As is pointed out by Rear Admiral E. B. Stitt Following the text is an appendix which presents 
in the foreword, Dr. Richard P. Strong brought an index to clinical diagnosis, alphabetically arranged, 
to the task of revision an unusually broad experience an index of laboratory diagnostic procedures and a 
in tropical medicine in many parts of the world. His Mection on personal hygiene, tropical hygiene and sani- 
post as president of the Army Tropical Disease Board tation. 

in the Philippines; professor of tropical modicino at The seetions devoted to descriptions of the particu- 
tho University of the Philippines, and subsequently at lar diseases constitute excellent presentations of the 
Harvard; his activities as chairman of Red Cross most authoritative data in sufficient detail to make 
Commissions for the invegtigation of pneumonic this an excellent reference work, as well as an essen- 
pla^e in Manchuria, typhus fever in the Balkans tial volume for the practitioner of clinical medioino in 
Wd trench fever in Prance during the first World the tropics. 

War, and his expeditions to Africa, the Amazon and The selected bibliography wbioh follows each section 
areas of Central and South America have provides a list of the more important fundamental 
SjlOiipped him with intimate personal knowledge of articles dealing with the subject which adds greatly 
JwWeipa in many aapedts of tropical medi* to the value of the book as a whole. Although it is 
il^is own investigations in the dysenteries, difilealt to single out particular sections, the presen- 
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tation of malaria, dysenteries^ the riokettsiae, plague, 
cholera, trypanosomiasis and the filarial diseases are 
noteworthy. The section on tropical hygiene and sani¬ 
tation and the consideration of the general medical 
problems presented by practice in the tropic-s contain 
much useful information for individuals lacking 
special training. The index of clinical diagnosis and 
laboratory diagndsis are likewise useful for quick 
reference. 

The two volumes are well printed and profusely 
illustrated with excellent and well-selected jjJioto- 
graphs and drawings. There are surprisingly few 
typographical errors. 

This second printing of the sixth edition constitutes 
an outstanding contribution to the literature on tropi¬ 
cal medicine. It provides an enormous amount of 
detailed information on many subjects and is an essen¬ 
tial and practical text, both for the student and the 
practitioner in this field. There is no other single work 
which approaches the usefulness of this text. 

Thomas T. Mackik 

STATISTICAL TABLES 

Statistical Tables for Biologicalf Agricultural and 

Medical Research. By Konald A. Fisher and 

Frank Yates. Second edition. viii + Qd pp. 

London: Oliver and Boyd, Ltd. 1943. 

In the past five years no book in my possession 
has had more constant use than the first edition of 
these tables. It has furnished in compact form the 
data needed in designing an experiment, computing 
its results and interpreting the statistics obtained by 
analysis. The second edition, therefore, is us wel¬ 
come as an old friend. 

Four new tables have been added, each with an ex¬ 
planatory introduction. Table by P. V. Sukhatme 
is based upon a compound of two student distributions 
and gives the Behrens-Fisher test at the five and one 
per cent, levels for the significance of the difference 
between two means. It applies where the variances 
estimated from two series differ significantly, so that 
they can not properly be pooled for the usual t-test 
of their means. Table Vj expands the test at one 
limit of Table Vi, for comparisons where one vari- 
anc.e is determined from a large number of observa¬ 
tions and conforms to the normal distribution and the 
other, differing from it significantly, has been com¬ 
puted from a small scries of Student's type. It may 
be noted, however, that the adequacy of the Behrens- 
Fisher test has been questioned by some mathematical 
statisticians who accept the rest of the book. 

Table VIII, by W. L. Stevens gives the lower and 
upper limits of the expectation for the binomial and 
Poisson distributions at probabilities of .005, .026 and 


.1. If an event is observed to occur from 0 to 16 tiines 
(=a) in N trials, where N varies from 2a to the 
table gives directly for each probability the expected 
number of oeeurrenoes with which the observation is 
compatible. With Table VTIIg, also by Stevens, the 
experimenter can estimate the density of organisms 
in a culture and the variance of the estimate from the 
incidence of sterile and fertile tubes in two-fold, four¬ 
fold and ten-fold dilution sej^ies. 

Modern experimental technique has been greatly 
strengthened by designs known as balanced incomplete 
blocks. Experimenters are well aware of the increase 
in precision when treatments can be compared on the 
same animal or plant or on litter mates or on smaller, 
more homogeneous areas of land. The designs shown 
in an expanded Table XVII enable the experimenter 
to compare many treatments with the precision for¬ 
merly possible only when treatments were few or when 
one treatment in each small unit was allotted to a 
"contror' or standard with the corresponding loss in 
efficiency. Answers are given for four of tlie “cases 
not yet solved” in Tables XVIII and XIX of the first 
edition and the introduction for this group of tables 
has been rewritten to include the Youden square and 
to describe the newer methods of analysis for recover¬ 
ing the information between as well as within blocks. 

The new edition omits the description of bow the 
tables of random numbers were prepared and checked, 
and other smaller changes are scattered through a very 
informative introduction. The references have been 
extended to a list of thirty. Errata for the first 
edition, all of which have been corrected in the second 
edition, follow the table of contents. 

Other tables in the book are unchanged. These in¬ 
clude with suitable introductions the normal distri¬ 
bution; the distribution of t and x"; z and the vari¬ 
ance ratio (Snedecor's F) at four levels of signifi¬ 
cance; the correlation coefficient at different levels of 
significance and degrees of freedom; the transforma¬ 
tion of r to z; tests of significance for 2x2 contin¬ 
gency tables; the probit and angular transformations 
and the terms needed in obtaining maximum likeli¬ 
hood solutions with them; an adequate series of Latin 
squares and complete sets of orthogonal squares; 
normalizing scores for ranked data to facilitate' their 
use in the analysis of variance; initial differences of 
powers of natural numbers; orthogonal polynomials 
for fitting equations of the first to the fifth degree; 
common and natural 6-plaoe logarithms; squares, 
square roots, reciprocals, factorials and selected trigo¬ 
nometric functions; six pages of random numbers and 
a concluding table of miscellaneous constants. 

Additions that would be welcome in a third edition 
may be suggested. Since few biologists take »adiiy 
to interpolation, several tables could be expanded to 
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advantage. Thus the variance ratio might be given 
for more intermediate degrees of freedom, the angular 
transformation assigned a more detailed table and 
Tables VIII and XI expanded. Useful new tables 
could include tests for the significance of runs; the 
range of the normal distribution in different-sized 
samples at various levels of significance, in terms of 
the standard deviation computed with varying degrees 
of freedom; other terms of value in statistical control 


of quality; and criteria for identifying discordant ob¬ 
servations. These omissions, however, are not vital. 
The appearance of a second edition on good paper, in 
tlie same convenient format as before and with as 
many additions as iiave been made, must rank as a 
real achievement under present war conditions. 

C. I. Bliss 

Connecticut Agricultural Experiment 
Station 


SPECIAL ARTICLES 


A PROTECTIVE ANTISERUM AGAINST 
MOUSE PNEUMONITIS VIRUS^ 

A VIRAL agent causing pneumonitis in mice has been 
isolated in this laboratory on two octuisions, in 1938“ 
and in 1940, by intraiiasal **blind passage’’ of the nor¬ 
mal appearing lungs of white mice. A general study* 
of its properties indicates that it is similar if not iden¬ 
tical to certain other latent pneumotropie viruses 
found in mice.* The morphology of its inclusion 
bodies, as seen in sections of mouse lungs, and of its 
elementary bodies, as revealed by smears of mouse 
lung or infected chick embryo yolk sac, relate it very 
definitely to the viruses of psittacosis, other ornithosis 
strains, lymphogranuloma venereum, meningopneu- 
inonitis, trachoma, inclusion conjunctivitis and others. 


to the study of most viruses, difficulty has been en¬ 
countered in the use of the test in this group of agents. 
Repeated attempts in this laboratory to induce neu¬ 
tralizing antibody in the rabbit against the mouse 
virus have failed. In general, it has been the experi¬ 
ence of other investigators that infection or artificial 
immunization of animals with these agents gives rise 
to neutralizing antibody only to a slight extent or 
not at all. Similar results have been obtained with 
convalescent human scrums, although exceptions are 
found in some of the reports regarding lympho¬ 
granuloma venereum serum,” and in the demonstration 
of neutralizing antibodies in monkey and human 
serums after artificial immunization with psittacosis 
virus.^ 


TAlUiE 1. 

COMPAIIATIVB SlRUM NkUTHALIZATION TBSTS ON RaBBIT AND ClUCKflJN SlRUMS 


Average Infect!vlty scorest at virus dilutions 


Serums 

Ldm* — 

10-1 

10-* 

io-» 

10-* 

10-^ 

10 


10-* 

10-* 

Normal rabbit. 

10*» 

5.00 

6,O0 

6.00 

3.5 

1.83 

1.00 

.07 

.00 


Immune rabbit. 

io-*« 

5.00 

6.00 

4.33 

1.33 

1.00 

1.00 

.00 

.00 


Normal rooster. 


4,83 

4.83 

6,00 

6.00 

3.00 

1.20 

1.00 

.33 

.00 

Immune rooster. 

, . . > 10 » 

2.00 

1.00 

1.00 

.33 

.00 

.00 

.00 

.00 



Three-tenths cc volumes of the senims were addetl to equal amounts of virus dilutions. Infected mouse lung served as 
antigen In the rabbit serum test, and infected yolk sac with the rooster aerum. After standing at 20'* C for 1 hour, 0.03 cc from 
each tube was Instilled Intranasally into each of 0 mice. Mice were observed dally and survivors were autopsled on the 10th 
day. 

• The no per cent, mortality dose computed according to the method of Reed and Mucnch (L. J. Reed and H. Muench, 
Am,/owr. Hvffv 27: 403. 1938) from the record of deatlis not included here. ^ ^ ^ , 

t Computed by the method of Horsfall (F. L. Horsfall, Jaur, Kmp. Med,, 70: 209, 1939) which gives a numerical value 
to the amount of Infection as determine by the extent of lung consolidation. 


Some cases of primary atypical pneumonia of man are 
related to agents within this group.” 

Although the serum neutralization test is applicable 

^ This invoatigation was supported by the John Rocke¬ 
feller McOormick Memorial Fund of the University of 
OhlCago. 

» P. B. Gordon, Q. Preeman and J. M. Olampit, Proc. 
$oe. Step. Biol and Afed., 39; 450, 1038. 

3 H. V. Karr, Jour. Infect Vie., 78: 108, 1943. 

* A. R. Dochez, K. 0. MUls and B. Mulllken, Proo, 8oc. 
Snap. Biol and Ued., 36: 688, 1937; K. Herzborg and W. 
Gross, Zcnirdlhl /. BaU. {Aht I), OHg., 146; iSq, 1940; 
K. Herzberg, 177, 1940; B. Goonert, Klin. Womschr., 
80; 76,1941; 0. Wigg, SOMNOB, 95 i 677,1942. 

* T. FrancU and T. P. Jottr. Besp. Ued., 68; 147, 

198$; M. D. Eaton, M, D. Beck and H, K, Pearson, ibid., 
78 s 641, 1941; J. E. Smadel, Jour. €Un. Invest, 22; 1, 
1949. 


Recognizing the similarity of our mouse virus to 
the several strains infecting birds, we investigated the 
ability of chickens to produce antiserum against this 
virus. Repeated injection of infected mouse lung 
emulsion into roosters resulted in the appearance 
of neutralizing antibody of relatively high titer. 
Parallel inoculations of rabbits were made, but only 
traces of antibody were produced. The immunizing 
procedure for both species was the same and consisted 
of a series of 25 intraporitoncal and 3 intramuscular 
injections of mouse lung virus over a period of 16 
weeks. 

4 E. Bodauhshc, Jour. Infect Vis., 66: 144, 1940. 

»T. M, Bivors and F. E. Schwentkor, Jour. Spcp. Med., 
60: 211, 1984. 
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Table 1 ahows the results of neutralization tests in 
Avhieh a specimen of serum taken after the period of 
immunization is compared with serum from the same 
animal before immunization. Considerable protec¬ 
tion was afforded by the immune chicken serum as 
shown by survival of all mice (L^so of virus = > 10"^), 
and much less extensive lung involvement than was 
seen in the controls. The protective effect of immune 
rabbit serum was very slight. 

In the tests with chicken antiserum, virus propa¬ 
gated in the yolk sac of the chick embryo waa used 
instead of mouse lung virus to avoid any non-specLfle 
effects due to antibody against mouse lung tissue. 
floTvever, in one test neutralization ocjcurred to the 
same degree wdum mouse lung virus was used with 
the chicken antiserum, and although flocculation oo- 
cun-ed in the tubes containing low dilutions of serum, 
this did not appear to influence the result of the test. 
No flocculation was observed when rabbit antiserum 
was mixed with mouse lung virus. 

The results recorded in Table 1 suggest that there 
Ls a distinct advantage in using the chicken as a source 
of antibody against this agent. Whether this advan¬ 
tage is due to a greater susceptibility resulting in an 
unrecognized infection, or whether other factors are 
responsible, we do not know. Several reports* have 
appeared recently suggesting that chicken serum has 
certoin advantages over other types of serum for vari¬ 
ous purposes. 

The anti-mouse virus chicken scrum reacts also with 
egg-propagated virus to give a visible in vitro floccula¬ 
tion. The antigen for this lest was prepared by dif¬ 
ferential centrifugation of infected yolk sac emulsion. 
By this means the elementary bodies, which appear to 
constitute infectious particles of virus, may be par¬ 
tially purified and concentrated. Dilutions of the im¬ 
mune chicken serum were made and antigen added as 
in an ordinary bacterial agglutination test. Final 
dilutions of serum were from 1; 4 to 1:1,024* For 
suspending the antigen and making dilations of serum, 
saline solution lightly buffered at pH 7.0 was used. 
After incubation at 50° C for 12 hours, flocculation 
was visible in the first 6 tubes (1: 4 to 1: 64), with the 
maximum at 1:16. No flocculation appeared in a 
parallel series of tubes with normal chicken serum. 
Although the flocculated matter, when stained, was 
seen to contain aggregated elementary bodies, mueb 
of the floccule consisted of a more highly dispersed 
lightly staining material. This was always encoun¬ 
tered during attempts at purification of elementary 
bodies, and its removal proved to be extremely 
cult. However, by continued manipulation, a few s^ib- 

«H. B. Wolfe, JTour. Immunol, 44: m, 1942; J. 
Phair, D. O. Smith and C. M. Boot, JProo. Soc- Sisp* BkH* 
Oftd Mad., 52: 72, 1948; K. P. Hudson, B. M. Hichasl «a4 
F* B. Marl^om, tlour. Mwfn Kcd., 77 1 467, 1948. 


pensions of dementaiy bodies were prepared in wbidk 
this more highly dispersed material was not detectable. 
Floccnles appeared when these suspensions were mixed 
with the chicken antiserum on a slide, and staining 
of such preparations revealed the floccules to be com¬ 
posed only of aggregated elementary bodies. Thus, 
the antiseium appears to contain an agglutinin for the 
elementary bodies and an antibody capable of floc¬ 
culating the more disperse material. 

Following the demonstration that this chicken 
antisexnm neutralized vims in the ordinary in vitro 
test, several experiments wore performed to test its 
prophylactic and therapeutic effect on the disease in 
the mouse. Table 2 gives a representative protocol. 
A definite protective effect is evident when a single 
dose of serum is given either befoi*e or after the virus 
inoculation. Other experiments diow that even a 
greater therapeutic effect may be obtained when sev¬ 
eral serum injections are made during the 3 days fol¬ 
lowing virus inoculation. 

TABLE 2 

raOTBOTiON or Mick Againmt Mousjq Pneumonitis bx Ao- 
MJNtSTRATlON OF iMMUNB GMICKBN SBBOM AT VABT- 
INO PRBIODB BETOUB AND AFTBA VIRUS 
Inoculation 


Result Result 

Berum Rdministration, 0.03 with with 

cc lutraimsslly normal immune 

serums serums 

0 hours before virus Inoc. .. 4.2 l.C 

I hour iN'fore virus inoc. 4.8 1.1 

1 hour after virus Inoc. 4.0 3.1 

1 and 3 hours after virus iuoc. 4.4 2.6 

4 hours after virus Inoc.. 4.0 2.4 


Virus inoculation made Intranasally with 0.03 cc emuhdon 
(if Infected yolJe sac. All surviving mice autopsled on oib 
day. . Figures represent average infectivity scores (see 
legend, Table 1) or 8 to 11 mleei 

The successful use of the diioken for prodaeing 
antibody against this agent may indicate a satisfactory 
method of antiserum production against other viruses 
of this group. Serums of good neutralizing titer or 
suitable for in vitro flocculation tests would be of 
great advantage in clarifying the antigenic relation- 
ships within this group. It is also possible that such 
serums would prove of value in treatment of human 
infections with these agents. Further investigation 
along these lines is under way. 

Mavbiob R. Hillruak 
F. B. Gordon 

Dkpartmknt or Bactebioloot 

AND PaRASKTOLOGT, 

VwmAm Of Chioago 

ATTEMPT^ TO PROTECT AQAIMST INFLU^ 

BNZA VIRUS with VARIOUS SULFON» 
AMIDES, ACRIDINES AND 
ANTIBIOTICS^ 

SBvxRAif mflfoi^ aen^im m4 ; 

1cpfcq^ Mbraaeed 
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bKte been teeted in this laboratory to determine their 
eA&etiveness in conferring protection against influ* 
eiusa vims. It has been reported by other workers 
that certain sulfonaniides used in conjunction with 
aaochloramide,®* * pyridium® or neoarsphcnamine* 
against bacteria gave better results than when either 
compound alone was used. Accordingly, experiments 
were conducted to determine if the same combinations 
Would prove effective against influemza virus, although 
it has already been demonstrated that many sulfona- 
nndea,’* ^ some acridines* and penicillin* administered 
alone were ineffective ns protective agents. 

The PR-S strain of influenza A virus was used 
throughout our experiments. Each sulfonamide listed 
below was i^ted alone and in combination with azo> 
chloramide, pyridium and neonrsphenamine. Two 
procedures were followed: 

(1) Equal volumes of drug solution and mouse 
lung virus suspension were mixed so that the final 
concentration of virus was 10 MLI)/0.05 ec. The 
mixture was then held nt refrigerator temperature 
(4° C.) for 2 hours, after which period 0.05 cc was 
inoculated intrnnasally into each of six white mice. 

(2) Daily intraperitoneal injections of the coni' 
pound under test were given to white mice for a 
period of 12 days. On the second day of the series 
each animal receive<l an intranasal inoculation of 0.05 
cc of mouse lung virus suspension containing 10 
MLD's. Those animals which died during a 10-day 
period of observation were immediately autopsied. 
If more than one half of the total lung tissue was 
consolidated the mice were considered to have died 
from influenzal infection. On the 10th day after 
intranasai inoculation of virus all surviving mice were 
sacrificed and the extent of pulmonary consolidation 
recorded. 

The following compounds were studied: 



Dosage 

Drug 

Administered Daily 


(contained In 0.2 cc) 

1. Solfanilamide .. 

. 1 mg 

2. Sulfathiazole . 

Img 

3, Sulfapyridine . 

. Img 


the writers and do not represent the official views of the 
D^artment 

*11. Neter, Jour. Pham, and Swp. Therap., 74: 62, 
IMS. 

tl*. C. Schmelkes and O. Wyw, Proc. Soo, Exp. Biol. 
and JTed., 40: 268,1948. 

4 ®. Keter, Pros. ffoo. B4ol. and Med., 47; 303, 
Wdth 

*B. Neter, UfoL and Cuta$^ Bev., 46; 295, 1941. 

411, B. Osgood, 1, & Brownlee and J. Joski, Am. Jour. 
Mad. Bat., mi 69^ 1940, 

7 Ia T. Oogfesball and J. Haler, Jour. Pharm. and Ewp. 

. ^<1,Ttt. Andxewae, S. Zhg nnd M. van d«s Ende, Jow. 


4. onlfadiaaine ..-.-...«.... 1 mg 

5. Bensenesulfamido in-etliylphenol* .. 4 mg 

6. 2-aminO'6-azobenzcnesulfonamidO’ 

pyridine^ . 4 mg 

7. Oarbonyldisulfauilamide*' .. . 3 mg 

8. Thionyldisulfanilamide" 4 mg 

9. A 20 benzenesulfonamidotrypaflavinc 

hydrochloride® 1 mg 

10. 2'ethoxy-6,9'dian]inoazftben2ene- 

snlfonamido-acridino'' . 1 mg 

) 1. Caproyhp-bonBcnesulfonamide® 4 mg 

12. Oaproaldehydcsulfonamide® . 4 mg 

13. O-hydroxyheuzyl-p-amiTiobonzpiio- 

sulfonamide® . 4 mg 

14. Sulfuramine^ .. I mg 

15. 2-ethoxy'6,9-dinminabcnzenearaido^ 

thiazol-acridine®. 4 mg 

Ackjdikeb 

1. Trypaflavlne* . 2 mg 

2 . Proflavinehydrochloride® . 2 mg 

3. Bivanol® . 2 mg 

Antibiotics 

1. Penicillin*® . 5 mg 

(650 Oxford Units) 

2. Tyrothricin*‘ 6 mg 

3. Tyrocidln*-* . 6 mg 

4. Gramicidin^. 5 mg 

5. Sttbtilin” . 5 mg 

Other Compounds 

1. Azochloramid . 0.02 mg 

2. Pyridium . 0.02 uig 

.3. Neoarsphenamine . . . 0.001 mg 


None of the compounds tested under the conditions 
of these experiments, alone or in combination, Was 
f‘ffactive in preventing influenzal infection in mice. 

The Personnel or Naval Laboratory 
Research Unit No. 

Bbbkeley, Calif, 

^Obtained from Dr. Frederick Proeaehor, pathologist, 
Banta Olara Hospital, Ban Jose, California. 

Obtained from Merck and Company, Rahway, N. J. 

Obtained from the 'Western RegiomU Research Lab¬ 
oratory of the Agricultural Research Administration, Bu¬ 
reau of Agricultural and Industrial Chemistry, U. B. De¬ 
partment of Agriculture. 

The Unit Personnel consists of the following members 
of the U. S. Naval Reserve: A. P. Krueger, Captain, 
MC-V(S), offlcer-ln-charge; Lieutenants H. W. Bischoff, 
MC-V(8), A, 8. Browne, H-V(S), O. J. Golub, H-V(S), 
A. H. Jacobs, MOV(8), L. E. Rosenberg, H-V(S) and 
N. S. 'West, H[-V{S); Lieutenants (jg) J. R. Mathews, 
II.V<S)* M, D, Thaxter, HC-V(S) and H. M. 8. Watkins, 
11-V(8) ; Easigas A. J, Glazko, H-V(8) and G. B. Saviera, 
IIC-V^); Pharmacist I. L. Bhechmeiater, HC-V(8); 
(?hief Pharmacist Mate W. L. Axelrod; Pharmacist Matos 
First Class E. B. Chisholm, C. B. Webb, J^and H. R. 
Bnrkhead; Pharmacist Mate Second CIosb w. D. Won; 
Hospital A^^entlee First Class D. L. Jones and R. B. 
Mutiav idid Hospital Atmrentice First Class A. D. Dolan, 
Jr., of the D. 8. Navy. 

















350 


8CimCE 


Tol. B8, Na 8649 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


DIASONE. A NEW AND ACTIVE CHEMO¬ 
THERAPEUTIC AGENT 

Disodium formaldehyde sulfoxylate diarainodi- 
phenylsulfone, designated as Diasone, has the follow¬ 
ing chemical structure: 


X . 


CHr-SOaNa 


80. 
\/' 
\- 


4H,0 


^ NU—OH,—SOgNa 


It WHS syuthesized by us in 1937.^'^ Diasone is 
water soluble, forming fairly concentrated solutions, 
stabilized by the addition of small quantities of sodium 
bicarbonate. For years the writer was interested in 
the detoxifying effect of sodium formaldehyde sulfoxy¬ 
late upon araphenamine,^ the toxicity of which was 
greatly diminished without proportionate reduction of 
the tlierapeutic effect. In other words, the ratio of 

maximum tolerated dose , « « 

r—]- was ahirted in favor oi 

minimum therapeutic dose 

neoarsphenamine, which is a sodium formaldehyde 
sulfoxylate derivative of arapheuamine. This has 
been conspicuously demonstrated in rat trypanosomia¬ 
sis, rabbit syphilis and human syphilis. 

We found that the same improvement in the ratio 
maximum tolerated dose 

—-rr-r —i - occurred when we com- 

minimum therapeutic dose 

bined 4,4'-diaminodiphenylsulfoxie with sodium for¬ 
maldehyde sulfoxylate. The reduction in toxicity was 
found to be moat impressive. The diaminodiphenyl- 
sulfone is known to be toxic to mice, which tolerate at 
most a single oral dose of 0.200 gms per kilogram of 
body weight.* The maximum tolerated dose of Dia¬ 
sone given to mice by mouth is much larger, namely 4 
grams. Rats tolerate a single dose of 7 grams per kilo 
and rabbits 3% grams per kilo. Dogs 30 to 40 pounds 
in weight which were given 60 consecutive daily doses 
of 1 gram each tolerated the drug without loss in 
weight or any visible disturbance. 

As to the therapeutic efficiency, we found that mice, 
infected with the streptococcus hemolytic strain C 203 


1 The chemiatry of Diasone is described in a paper by 
G. W. Baiziss, R. Clomence and M. Freifolder, entitled 

Synthesis and Chemical Properties of Diasone." To be 
published. 

3 A similar product was simultaneously and indepen¬ 
dently prepared, using a different method, by H. Bauer 
and 8. M. Rosenthal, "Studies in Chemotherapy" VII. 
Some new sulphur compounds active against bacterial 
infections, Pub, Health Mep.^ 53: 40, 1938. 

8G. W. Baizlfls, J. P. Schamberg and J. A, Kolmcr, 
PtOG. Soc. Euep. BioL and Med., 5: 18,1921. G. W, Babdss 
and M. Falkov, Jovr. Biol Chem., 5: 46, March, 1021. 

*G. W. Raiziss, M, Severac and J. Moetsch, "The 
Toxicity and Therapeutic Effectiveness of Diasone." To 
be published. 


and treated with Diasone by the drug food method, 
were cured—the drug proving to be as effective as 
sulfanilamide. In similar experiments, performed on 
mice infected with pneumococcus type II, Diasone ap¬ 
peared to be almost as effective as sulfadiasdne. 

The most important therapeutic property of this 
chemical compound, however, manifests itself in ex¬ 
perimental tuberculosis. Since 1938,*^ various investi¬ 
gators became interested in sulfanilamide in the treat¬ 
ment of tuberculosis in guinea pigs. Feldman and 
BLinsliaw® extended this observation to sulfapyridine 
and finally to a derivative of diaminodiphenylsulfone, 
known as Promin.’ Callomon® found Diasone to be 
decidedly less toxic than Promin. When mortality and 
histological changes due to tuberculosis in guinea pigs 
were considered, Diasone produced the most beneficial 
therapeutic results among various compounds admin¬ 
istered, including Promin. Feldman, Hinshaw and 
Moses® also found Diasone to be an effective thera¬ 
peutic agent in experimental tuberculosis. 

With its background of low toxicity and effective¬ 
ness in experimental infection, this drug gives prom¬ 
ise of favorable clinical application in tuberculofUB. 

Gboroe W. Raiziss 

DXRMATOLOOICAIi RESXAKCH LABORATOBIES, 

Philadelphia, Division or Abbott Labora¬ 
tories, North Chicago, III. 

5 0. A. H. Buttle and H. J. Parish, "Treatment of 
Tuberculosis in Guinea Pigs with Sulphanilamide," Brit, 
M.J,, 2: 776, 1038. 

fl W. H. Feldman and H, C. Hinshaw, Proo, Staff Meet, 
Mayo Clin,, 14: 174, 1939. 

7 W. H. Feldman, H. 0. Hinshaw and H. B. Moses, 
Proo, Staff Meet. Mayo Clin,, 696, 1940; 16: 187,1041. 

8F. F. T, Callomon, Am. Bev, Tuherouloeis, 52: 1, 
January, 1943. 

»W. H. Feldman, H. C. Hinshaw and H. E. Moses, 
Arch, of Pathology, 36: 64-73, July, 1943. 
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MINERALS’ SHARE IN THE WAR’ 

By D. N. WADIA 


The Indian Science Congress meets to-day for the 
fourth time since the beginning of the war. This meet¬ 
ing, only a few hundred miles remote from one 
potentially active war theater, is an event which bears 
significant testimony to the place science has won in 
India. The attendance of so many members drawn 
from many fields of scientific activities and Govern¬ 
ment institutions from almost all parts of the country, 
provides gratifying proof of their devotion to the 
cause of science and of their subscribing to its exact¬ 
ing ideals. Calcutta has once again made its contri¬ 
bution to the spread of science in India by inviting the 
congress for the sixth time. We keenly appreciate the 
warm hospitality it has accorded us under conditions 
of difficulty we all realize, and it is no mere formal 
expression of thanks that in your name and on your be¬ 
half, I tender to the organizers of this session, A 
distinguished citizen of India was to have presided 
at Uiis meeting and no one here shares, more keenly 

^General presidential address before the Thirtieth In- 
dtan Selenoe OungreRs, Oaleutta, 194S. 


than I, in the disappointment at his absence to-day. I 
seek your forbearance at my having to address you be¬ 
cause of an existing rule which requires your president 
of the foregoing year to continue in office until its as¬ 
sumption by his successor. Pandit Jawaharlul Nehru’s 
contributions to science in India have not been in the 
limelight, but they have been a leavening influence in 
the organization and working of the National 
Planning Committee, which, since 193fi, is engaged in 
the great task of coordinating applied science with 
productive industry in every field, industrial, educa¬ 
tional, cultural and organizational. Ladies and gen¬ 
tlemen, please believe me, I sympathize with you for 
having missed his rousing address. 

Death has removed from our midst during the year 
several distinguished w<^rkers in diifcrent fields of sci¬ 
ence. The Indian Science Congress mourns the deaths 
of Rai Bahadur Ramprasad Chanda, anthropologist, 
archeologist and student of Indian art; Rai Bahadur 
Sarat Chandra Ray, Tibetan scholar, archeologist and 
founder-editor of Man in India; Mr. Gauripati Chat- 
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t«rjee, meteorologist, distinguiebed for aerological ror 
searches in upper air; Dr. G. de P. Cotter, late of the 
Geological Survey of India and a past president of 
the Section of Geology; Colonel Sir Francis Young- 
husband, reputed soldier, Central Asian explorer, 
geographer and a close student of Indian philosophy. 

Reviewing the events of the year that has passed, 
the most outstanding and dominating event was the 
approach of the war to the doors of India. For the 
first time in the 4 millenniums of recorded Indian 
history, the enemy has assaulted the Eastern frontiers 
of the country. By sea, land and air our 2,000 miles 
long eastern walls have been approached and threat¬ 
ened by the invading enemy. But equally significant 
in the annals of 1942 was India’s answer to the in¬ 
vaders, the answer conveyed through its munitions 
factories, electric, chemical and the host of technical 
plants, industrial research laboratories and the hun¬ 
dreds of young university-trained men manning engi¬ 
neering, medical, naval and air corps during the year. 
This may truly be regarded as the greatest event of the 
last few years in the cultural life of the country—for 
the first time after her age-long belief in the force of 
philosophic and spiritual striving as the goal of life, 
India has taken up the challenge of science and the 
machine and is adjusting itself intelligently and con¬ 
scientiously and with surprising quickness to compose 
a society in which striving for both material and 
spiritual well-being are equally regarded as ruling 
factors in a perfect life. That indeed is an ideal difiS- 
cult to achieve for any people, but in present-day India 
the change-over is taking place at a remarkably ac¬ 
celerating pace. Indian scientists by their last thirty 
years’ work in different branches of science have made 
a notable contribution towards fostering the new men¬ 
tal attitude which has brought about this difficult weld¬ 
ing. Lord Linlithgow happily expressed the need of 
such welding for the people of the East as well 
as the West in his opening address before the Jubi¬ 
lee Session oi; the Indian Science Congress hold in Cal¬ 
cutta in 1938. “Even the most enthusiastic believer in 
WoBtern civilization must feel to-day a certain de¬ 
spondency at the present failure of the West to domi¬ 
nate its scientific discoveries and to evolve a form of 
society in which the material progress and spiritual 
freedom march comfortably together. Perhaps the 
West will find in India’s more general emphasis on 
simplicity and the ultimate spirituality of things, a 
more positive example of the truths which the most 
advanced thinkers of the world are now discovering.” 
To this consummation philcrsophy and science must 
aim if the one is not to end in ultimate futility after 
ages of persistent effort and the other not to achieve, 
as a reward of its magnificent discoveries and inven¬ 
tions and its conquests over zuiture, a barren desert of 
frustration through a succession of world wars. 


MrKSRAJTiS’ Sbaiub xk Wab 

A geologist’s work during war time is largely 
mobilising all mineral resources in his own limited 
sphere for munitions purposes. Free intemationBl 
movement of minerals having ceased, every country 
has to produce the full quota from its domestic min¬ 
eral resources. Far-reaching questions will arise in 
the near future, if indeed some have not already 
arisen, as to how long minerals from accessible depths 
of the earth will be able to sustain man’s wars. 

Man’s advancement to civilization from the hunter 
and peasant stage is due to hia mastery over metals 
and minerals, but this advance has caused most serious 
inroads on the world's stock of nuncrals and especially 
of metals. During the century and quarter between 
the Napoleonic wars and the Hitlerian war, the con¬ 
sumption of minerals has been over a hundred-fold of 
that consumed during the entire history of man on 
earth and so fur as metals are con^^emed, man has 
used up between 1914 and to-day, het een the two 
German wars, more metals than during any previous 
period of history. Metals such as tin have almost 
reached depletion stage, silver is being made to stand 
substitute for tin, while the extractable stock of plati¬ 
num, silver and gold left for future ne^eds of the world 
within manageable depth will be very meager. The 
consumption of fossil fuels, coal and petroleum has 
been at a far more serious rate, so serious that the 
world’s known reserves of mineral oil at the present 
rate of production will be exhausted in a few decades. 
Tbe total world coal reserves are larger, but they will 
last only a few decades longer, if the present accelera¬ 
tion of production and consumption of cool and its use 
for the ever-lengthening catalogue of by-products con¬ 
tinues in the future at the same rate. So far no checks 
have been devised for this alarming depletion of the 
world’s underground wealth, and this robbing of tbe 
earth by the living generation nt the expense of future 
generations. Metals and minerals are a rapidly wast¬ 
ing asset of a country for which there is no renewal 
or replacement. Agricultural and forest resources 
of a land can be rejuvenated by suitable measures 
and manures, but no fertilizer can revive one ex¬ 
hausted mine, for geological processes are exceedingly 
slow, requiring hundreds of thousands of years to 
form a vein of metallic ore or a bed of coal. 

There are some 1,500 diatinet species of minerals 
known; of those about 200 find application in com¬ 
merce and industry and are considered economic min¬ 
erals. Among these again Ihere is a rapidly mount¬ 
ing list of metals and minerals which are of vital use ; 
in the manufacture of munitions of war and of 
specialieed commodities of strategic nee* ia 
fence program of a nation ttni% pre^ 
-con4itintts/o<, tetaUtarian,, 



induatry and its ancillary minizig of minerals yielding 
the ferrous and alloy metals, fluxes, refractories and 
accessory minerals are of essential itnportance. A 
signiflcant feature of the distribution of these minerals 
is the concentration of tbeir production and manufac¬ 
ture in a comparatively few countries in the world, 
happily nearly three fourths of these being centered 
in, or controlled by, the United Nations as against 
the Axis group. Of the total annual mineral produc¬ 
tion of the world in pre-war years as much as B5 per 
cent, came from North America and Western Europe, 
of these the United States, Engltmd and Germany and 
latterly Russia contributing over 75 per cent. This, 
however, does not mean that nature has endowed these 
countries to this unequal extent with valuable min¬ 
erals; it rather is an index of the country’s industrial 
and technical development and the energy of the peo¬ 
ple. Russia’s three aucctessive flvo-yeur plans are an 
example of this. Industrial progress of other parts 
of the world . materially change this condition. 
For instance, China’s vast reserves of coal, hitherto 
untapped for laeJk of economic employment, may, in 
the not distant future, be put to use in metallurgy, 
or in the production of heat energy or other profltable 
channels. India’s resources in iron-ore are of a 
magnitude quite out of proportion to the bare couple 
of million tons of pig iron per year it has only recently 
begun to produce. Only in a few districts of Bihar 
and Eastern States Agency, the high-grade iron-ore 
reserves are calculated to be of the order of 4,000 mil¬ 
lion tons. Large reserves of aluminium-ore are still 
only potential assets. The minerals of South Anierica 
and Africa are yet in an early stage of development, 
while Australia’s store of uuncral wealth is yet un¬ 
known over wide tracts of that region. When these 
untouched reserves enter production stage, the ap¬ 
parent inequalities will diminish and the countries 
bordering the North Atlantic basin will not occupy 
the dominating position in strategic minerals they do 
at present. 

But even so, when the whole world’s mineral re¬ 
sources are fully known and mobilized, the stock will 
not last many generations, if it is made to feed the 
waste of recurring wars on the scale of magnitude and 
frequency of the last two world wars. If the supply 
and free movement of a few ferro-alloys and a few 
strategic key minerals for non-industrial uses is con¬ 
trolled by some central world organization, the demon 
of totalitarian war can be banished and the remaining 
ware shorn of tbeir insane waste involved in military 
ai9 well as non-military devastations. Then the wreck¬ 
age of tanka and armor-plates can be beaten back into 
ptoughfidiiarea and ite superior steel released for bene- 
iwes in p^oe. 

no exaiK^Atkm to eay that half of the later 
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wars of history have been directly or indirectly moti¬ 
vated through the desire of gaining access to stores 
of strategic mineral products, ores, fuels, salts, alloy 
metals and essential industrial minerals. 

The international mineral situation during pre-war 
years was in a chaotic state. While the United Na¬ 
tions were in a state of ‘^vacuous unawareness” about 
it, the Axis powers grabbed as much of the indis¬ 
pensable munitions minerals as they wanted and the 
war has been waged by them on the stores of hoarded 
minerals and metals. 

Only the adoption of a wise and justly planned 
international mineral policy framed by an intema- 
tional directorate can preserve peace and goodwill 
amongst countries unequally endowed by nature with 
mineral wealth. No country in the world, however 
well supplied it be, is self-sufficient in mineral require¬ 
ments, nor is any so situated that it can regard its 
mineral resources as purely domestic or national. 
Embargoes, tariffs, patent rights and transport con¬ 
trols imposed for political reasons do not offer a solu¬ 
tion, but by hindering free movement of minerals be¬ 
come powerful contributive factors in precipitating 
world wars. Unequal geographical distribution of 
minerals being an unalterable fact, planned interna¬ 
tional economy should devise means not only to elim¬ 
inate this cause of inter-country friction but to in¬ 
crease the interdependence of nations on each other for 
their vital trades and industrial needs and so make 
minerals a rallying point for international cooperation 
and goodwill. The preliminary recommendations of 
the Conference on Mineral Resources and the Atlantic 
("barter convened by the British Association’s Com¬ 
mittee on Social and International Relations of Sci¬ 
ence last July, appear to be on the right lines, but they 
will not go fur enough if their implications arc meant 
to safeguard the interests of the British Empire only, 
or even of the whole United Nations’ group. These 
should embrace all the free countries and should call 
for sacriflee from all participating nations of part 
of their national and natural advantages for the ulti¬ 
mate benefit of all and the future security of the 
peoples of the world. The main resolution of this 
conference reads as follows: 

This Conference, having specifically dealt with min¬ 
eral resourcos, submits that, as a first step, the Council 
should initiate forthwith consultations with appropriate 
scientifle and technical organiKations, to secure an under¬ 
standing on the principles involved. The Conference 
would further urge that a scientific review of mineral 
reaouroes, usizig and supplementing all existing data, 
should be among the first tasks of any international 
organisation for the social applications of science, such 
as was envisaged at the recent Conference on Boience 
and Wofld Order. To this end, the Conference recom¬ 
mends that the Council should consider how it might help 
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to promote tho establishment of an International Be” 
sources Organization^ as a fact-finding and advisory body 
for Governments, as a contribution to world stability, and 
in the spirit of tho Atlantic Charter. 

The fourth article of the Atlantic Charter postulates 
access for all states on equal terms to the raw materials 
of the world. But if the Atlantic Charter does not 
unreservedly provide for all peace-loving nations of 
the earth, whatever oceans bound them, its fulfilment 
in a partial degree will not achieve the goal of post¬ 
war minerals allocation, nor succeed in removing* a 
focal infection point in the body politic of the world. 

The position of mineral affairs to-dny being what it 
is, it behoves us as non-Utopian science workers to ask 
—what is India's place in the world’s mineral mapf 
The mineral outlook of the Indian region is on the 
whole satisfactory both for war and peace-time re¬ 
quirements. India’s resources in minerals of strategic 
importance, iriinerals for munitions and defence arma¬ 
ments, base metals, alloys, fluxes, refractories and 
accessory nuncrals can be regarded as adequate, in 
several but not all of them. India is deficient in tin, 
tungsten, lead, zinc, nickel, graphite and liquid fuels. 
But in tho basic metals, iron, manganese, aluminium 
and chromium, the country is well supplied, in the case 
of the former three, in large excess. Our neighbor, 
Burma, has abundant stocks of the munition metals 
of which India is in defect, while her oil resources must 
yet be regarded as considerable. Ceylon has reserves 
of the world’s finest graphite, a mineral indispensable 
in metallurgy and of a magnitude sufficient to last a 
long period. Ancillary minerals such as asbesios, 
cement, fertilizers, clays, mica, sulphur, various salts, 
ores and other minerals of industrial utility are avail¬ 
able in quantities sufficient for the country’s needs, 
while some are in exportable surpluses. 

The experieni^e of the last three years’ war effort in 
the production in India of a wide range of munitions, 
without any previous apprcnticeslnp, is satisfactory 
proof of the country’s adequacy in some respects, 
though still unequipped in a number of essentials, vig,, 
specialized steels, machine tools, manufacture of air¬ 
craft, high explosives, automobile engines, big ship 
construction, etc., on u scale commensurate with her 
internal requirements. 

The Social Okhgations and Relations of 
Science in India 

Ijast year, while addressing you on the progress of 
the exact sciences in India during the last 30 years, 
I stated that the retrospect was satisfying and held 
out promise of further developments. The time, how¬ 
ever, has come, and the events of the last few years 
forcibly remind us of the fact that science, as pursued 
in the laboratory and the field, is becoming more and 


more a specialist’s job and is becoming divorced from 
the life of the people. Science, as applied to the 
problem of daily living and the social needs of the 
common man, is the great necessity of tho day. The 
advent of the motor bus, the radio and railway engine 
in the villages of India is not the same thing as bring¬ 
ing science to the homes of our villagers. The impact 
of science on tlie Indian masses has come in the £t>rm 
of a rather rude intrusion of machines and mechanics 
into the essentially simple rural economy of the coun¬ 
try and it is not surprising that this meeting has not 
been a particularly happy one. It has disturbini the 
economic structure and created, if not some aversion, 
an indifference to the cult of science in the popular 
mind. But we all know that science is not all mcchau- 
ies nor are its practical uses to man the greatest thing 
about science. The greatest thing about science is the 
scientific method—the most effective thing man has 
for discovering truth and the ways of nature. It can 
bring solid benefits by releasing life from stagnation 
and the bonds of ignorance wherever these prevail, 
whether in cities or in the country-side, among the 
laboring masses or among the governing class. The 
awakening to the social obligations of science is of 
recent date and even in Europe and America, this 
aspect of the cultivation of science was for long not 
realized and left to sporadic individual efforts. With 
thi.s awakening, a two-fold problem faces science all 
over the world to-day—to press the newest discover¬ 
ies and inventions of applied science into the service 
of agriculture, manufactories, hospitals, homes and 
schools and alongside with it to so control the impact 
of these on his private life that his mechanized work- 
a-day life may not be totally divested of all higher 
spiritual values. Our future national life and its 
material well-being largely depend on a wholesome 
balance being maintained between these two—the im¬ 
pulse to harness science to increase physical comforts 
of life and a restraining desire to preserve the old- 
world spiritual calm and simplicity of living. Hap¬ 
pily for India, this balancing is somewhat of a natural 
hereditary trait and does not need much emphasis. 
While in the European countries the evolving of a true 
synthesis, a via media, demands much searching and 
learned arguing, our age-old traditions have made this 
work easier. India’s late start in the application of 
science to industry also gives it an opportunity of 
planning along right lines. The significance of this 
problem has been realized by both our political lead¬ 
ers, as well as scientists, and si>me progress is made 
in this direction. I refer to the inauguration in 1939 
of the National Planning Committee under the chair¬ 
manship of Pandit Jawaharlal Nehru, with the speciflo 
object of coordinating science with industry in all 
its phases and to the establishment by the Indian Sci^ 
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ence Congress at its Lahore session in January, 1939, 
of 8 subcommittee on science and social relations, 
mainly with the object of studying the inAuence of 
science on India and collecting data relating to the 
effects of science on society in India. 

The National Planning Committee, -through its 29 
subcommittees, has set out on formulating a program 
covering many phases of the country's future life 
and activities, material, productive, educational, artis* 
tic. Their work unfortunately is in a great measure 
suspended to-<lay, though some of the 29 subcommit- 
toes have furnished more or less complete, well-docu¬ 
mented rei)orts, while others have submitted interim 
fact-finding reports. Their conclusions, doubtless, will 
be subjected to thorough revision and deliberation by 
the main body which comprises 200 of the leading in¬ 
dustrialists, publi(dsts and scientists of the country, 
before they are offered to tiie public, but a great deal 
of spade work is accomplished, a valuable mass of 
ascertained classified details collected and many blue¬ 
prints prepared. A planned reconstruction in a 
greater or less measure of India’s commerce, industry, 
finance, land labor, mining, transport, i.)Ower-genera' 
tion, technology alongside edu^tional, cultural and 
social rcorganizati<in is expected to emerge from the 
labors of this body. 

pROPOHtsn AOADIflMV OF SOCIAL SOIENCKS 
FOR India 

The executive committee of the Indian Science Con¬ 
gress has liefore it a proposal for the institution of a 
National Academy of Social Sciences drawn up by the 
subcommittee on science and social relations. It is 
interesting to trace the origin of this subcommittee 
which goes back to the Blackpool meeting of the 
Britiah Aasociation for the Advancement of Science in 
1936, which meeting ivas devoted to the discussion of 
the social relations of science. In the following year, 
a few leading science associations took cognizance of 
this subject. The International Council of Scientific 
Unions, with its headquarters at Delft, Holland, at its 
meeting held in April, 1937, in Ix>ndon, established a 
Committee on Science and Social Relations with Pro¬ 
fessor F. G. M. Stratton, of Cambridge University, as 
president* This action of European scientists was fol¬ 
lowed by a resolution passed by the American Associa¬ 
tion for the Advancement of Science at its meeting 
in 1937 urging the various scientific organizations of 
the world to reundertake examination of the profound 
charges brought about by science in human society 
and thus be in a position to promote “peace among 
nations and intellectual freedom in order that science 
may continue to advance and spread mo^e abundantly 
its, benefits to all mankind. “ In 1938 the British 


Association at its meeting held at Cambridge brought 
into being a special Division for Social and Interna¬ 
tional Relations of Science with Sir Richard Gregory 
as its chairman. This division organized a conference 
on “Science and the New World Order” in London 
during September, 1941. In conjunction with these 
sister organizations of Europe and America, the In¬ 
dian Science Congress instituted a subcommittee on 
science and social relations at its annual session held 
in Lahore in January, 1939. This subcommittee has 
been working for the last three years and its labors 
have fructified in the above proposal which in due 
course will come before the Indian scientists and to 
which they will have to give their most careful consid¬ 
eration. 

The proposed academy should be a body of high 
academic standing and professional knowledge, which 
can take up long-range problems of social well-being 
of the people or India which the older societies and 
associations, established along j*amiliar but too general 
lines in some cases and rather over-specialized linens 
in others, can not deal with without suspicion of re¬ 
ligious or political bias. Socio-medical and political 
subjects, human relatit»ns, anthropology, political sci¬ 
ence, vital statistics, social biology, population prob¬ 
lems, sociological research in particular bearing on 
various Indian communities are the subjects on which 
such an academy can work in collaboration with the 
Indian Science Congress and hall! a dozen other insti¬ 
tutions already existing in the country for some of the 
above-named specific objects. It can be a living organ 
in the body politic of India for voicing the collective 
opinion and focussing the specialized points of view of 
numerous isolated working bodies on the one problem 
liow to promote the well-being of the common man. 
The subcommittee has begun a survey of the status of 
sociological studies in all the Indian universities. 
V^ice-chancellors of many Indian universities have en¬ 
dorsed the proposal about the academy favorably, and 
the secretaries of those learned societies that have been 
approached have announced their readiness to cooper¬ 
ate. Dr. K. Motwani, the secretary of the subcom¬ 
mittee, personally placed the scheme before Pandit 
Nehru last July and, in accordance wuth Pandit 
Nehru's wishes, the executive committee proposes to 
appoint a committee of experts to suggest ways and 
jueans of bringing this academy of social sciences into 
being. The matter rests here. It is too early to outline 
the exact task to whicii the academy will address itself. 
Its chief function will be to explore those avenues 
through which the contributions of science may be 
adapted to the life of the individual and the nation 
without allowing any anti-social applications of sci¬ 
ence such as have made a shambles of so many coun¬ 
tries, ever raising their heads in our midst. Secondly, 
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the academy should emphasize an integrated^ synthetie 
approach to every problem, pressing into service the 
contributions of various basic social sciences such as 
human geography, anthropology, psychology, econom¬ 


ics, political soienee, philosophy and soeiology. The 
bringing into being of a national academy so consti¬ 
tuted may well become a crowning achievement of the 
Indian Sdence Congress. 
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JOHN OTTERBEIN SNYDER 

Db. John Otterbktn Snydeh^ professor of zoology, 
enieritua, at Stanford University, died in Palo Alto, 
California, on August 20, 1943. Professor Snyder 
was born in Butler, Indiana, on August 14,1867. He 
is BurviN'cd by hi.s wife, the former Frances Hamilton, 
and two children, Corporal Cedric 0. Snyder, U. S. 
Medical Corps, and IGvelyn Hamilton Snyder, of Palo 
Alto. 

Professor Snyder^s boyhood was spent in the town 
of his birth, where he received his wirly education. 
In 1890 he went to Indiana University. There, as a 
freshman, he came under the stimulating influence of 
the late Dr. David Starr Jordan, became interested in 
the study of fishes and followed Dr. Jordan to Stan¬ 
ford in 1892. From that time until his death he was 
closely associated with the Stanford community, first 
as student, later as teacher, administrator and citizen. 
In each role he played a leading part. 

From the year before his retirement from the uni¬ 
versity (1931) to 1937 Professor Snyder was director 
of the Bureau of Fish Conservation of the California 
Division of Fish and Game. His understanding of 
the fundamental biology involved and his genius for 
organization resulted in a complete revision of the 
work of that bureau along scientific lines. On retire¬ 
ment from the service of the state, he left the 
administration of the bureau in the hands of a former 
graduate student whom he had selected and trained 
especially for that work. 

Professor Snyder’s more serious research interests 
were broadly in the field of ichthyology; he was the 
author of many papers dealing with systematic ichth 3 r- 
ology, with the distribution and life histories of fresh¬ 
water fishes and with fisheries biology. In his sys¬ 
tematic work he was eapeeially interested in the finer 
differences showm by closely related forms, and in 
some of bis earlier papers he developed methods for 
studying series of si>ecimens that foreshadowed the 
present statistical approach to similar problems. His 
studies of the salmon of California were of speciid 
importance in providing a scientific background for 
his conservation work with the California Division of 
Fish and Game. 

As a young man Professor Snyder took part, az 
ichthyologist, in a number of important scientific ex¬ 
peditions. He aooompanicd Dr* Jordan on trips to 


Mexico, Hawaii and Japan, and served as naturalist 
on the U. S. Fish Commission research vessel Albatro$$ 
at various times between 1902 and 1900. Until 1918, 
he was at frequent intervals associated as assistant 
with the Fish Commission and with the succeeding 
Bureau of Fisheries. In 1914 and .1915 he served as 
ichthyologist in the U. S. National Museum and in 
1926 was appointed director of the Marine Biological 
Laboratory of the Bureau of Fisheries at Woods Hole, 
Massachusetts. He was an active member of the Cali¬ 
fornia Academy of Sciences and was corresponding 
secretary for a number of yeai’s beginning in 1920. 
Professor Snyder was always keenly interested in the 
general welfare of the communities in which be lived. 
At Stanford University he served actively on various 
academic committees. He was a member of the city 
council of PaJo Alto from 1917 te 1922. During 
World War I ho quietly rendered services to the 
nation that were known only to a limited number of 
close associates. 

As a youth, J. 0. Snyder was widely interested in 
nature—in the geology and biology of his native In¬ 
diana, This interest sharpened his naturally keen 
powers of observation, and he developed into a superb 
field naturalist. This interest in tlie things of out-of- 
doors he retained throughout life. During the yearn 
of his teaching at Stanford his courses in ornithology, 
always popular with students, provided for many of 
them a source of pleasure that carried over into their 
lives long after their leaving the university. 

His understanding of, and helpful interest in, the 
younger men and women who came under his influence 
were conspicuous traits of his character and inspired 
many of his students to an abiding interest in bioloffy. 
It was ebaracteristic of these interests that he regu¬ 
larly organized field expeditions, many of which lasted 
for several months, and on which he took one or more 
younger men. His methods in the field were sys¬ 
tematic, thorough and ingenious, and his field not^s 
were models of accurate observation and careful re¬ 
cording, The training he gave on those trips, chi 0 % 
by example, was incomparable, And training apart, 
the delightful eomradesbip and the refreshment of 
tliose days in the open with "J. 0.'^ has ronmined a 
high light in the lives of many of the stnd^ts who 
were priviloged to experieuee them. 

Wittiia & Bioh 
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XX8ATHS AND MEMORIALS 

Dr* EiiMBR Dabwik BaUj^ dean of the College of 
Agriculture and director of the Agriculture Experi¬ 
ment Station of the University of Arizona, who was 
on leave of absence on account of illness, died on 
October 6 at the age of seventy-three years. 

Gitstavk SAMiTEii LmDGBKN, director of the U. S. 
Weather Bureau at Albany from 1926 to 1940, died on 
October 13. He was seventy-one years old. 

Samuel Harden Church, since 1914 president of 
the Carnegie Institute, died on October 11 at the age 
of eighty-flve years. 

Dr. Max Wertheimer, psychologist, member of the 
graduate faculty of political and social science of the 
New Sohool for Social Research, died on October 12 
at the age of sixty-three y^ars. He had been profes¬ 
sor of psychology and philosophy at the Univm-sity 
of Berlin and the University of Frankfort, He left 
Germany in 1933 after Hitler seized power and a few 
weeks before the dismissal of Jews from the universi¬ 
ties began. 
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Db. CKOtL Bowntree, British surgeon and vice- 
president of the International Union Against Cancer, 
died on October 14. He was sixty-three years old. 

The death on October 6 at the age of sixty-one years 
is announced of Dr. Walter Medley Tattersall, pro¬ 
fessor of zoology at South Wales and Monmouthshire 
University College at Cardiff. 

Dr. Pieter Zekmak, until his retirement professor 
(»f physics and director of the Institute of Physics at 
the University of Amsterdam, died on October 9 at 
the age of seventy-eight years. 

The fifth in the scries of oil paintings designed as a 
monument to American medical pioneers and spon¬ 
sored by Frank F. Law, president of John Wyeth and 
Brother, will be unveiled in Philadelphia on November 
5 during National Pharmacy Week, The painting is 
a tribute to William Procter, Jr., American pharma¬ 
cist known for his work for drug standardization. 
The official title of the painting is “The Father of 
American Pharmacy. 
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THE ACADEMY OF SCIENCES OP THE 
U.S.S.R. 

The Academy of Sciences of the U.S.S.R, opened 
its genera] session on September 26, In an interview, 
Vladimir Komarov, president of the academy, made a 
statement, which reads in part as follows: 

From the very beginning of the Patriotic War the 
Academy of Sciences of the U.S.S.R. adapted its work to 
the demands of the front. The attention of scientists was 
directed toward coordinating the problems on which they 
were working with the needs of the country’s defense 
and the national economy. 

The presidium of the academy organized committees 
for mobU&sing tho resources of the Urals, Western Siberia, 
Kazakhstan and t^o Volga and Arctic regions, a commit¬ 
tee to locate reserves and a committee for geological and 
geographical aid to the Bed Army. The work of these 
committees had considerable practical results. In order 
to establish closer contact with industry, institutes of the 
academy allocated their scientific workers among various 
industrial enterprises. Great attention was paid to utiliz¬ 
ing in prodnetion the results of completed research. 

The Academy of Beiences of the U.S.S.R. is working on 
problems connected with the re-establishment of wonomic 
lifb in areas froed from the German occupationista. The 
Mining Institute has practically completed technical plans 
for rnstoi*ation of the productive power of the Donets and 
Mosoow coal basins. The Institute of Geological Sciences 
^ drawn np a report on the geophy^ios of the Donbas, 
new areas which may be explored and ex- 
Lsititute of Metallurgy has solved a number 
^ es^BReeted with the rebuildliig of the metal¬ 


lurgical industry in the south and the obtaining of new 
raw materials. The institute’s restjarches deal with tho 
setting up of opeu-hearih steel-smelting, rolling and pipe- 
rolling processes and the production of steel alloys. Scien¬ 
tists in the field of transport liavo worked out problems 
affecting the restoration and development of railroads 
und other means of transportation. 

The division of biological sciencos has devoted consid¬ 
erable attention to improving medical and sanitary work 
in the Rod Army and tho roar. Effective methods have 
been developed for dealing with various complications 
uriaing from wounds such as shock, hemorrhage and ner¬ 
vous reaction. 

In the first half of tho current year 154 scientific studies 
wore completed in various divisions of tho academy. The 
Government has marked the soientifie activity of many of 
the academy members. Academicians A. N. Krylov and 
N. N. Burdenko were honored with the title of Hero of 
Socialist Xiabor. Stalin prizes wore awarded this year to 
32 acadomioians, 11 corresponding members and 13 pro¬ 
fessors and research workers of the academy. 

At this general session of tho academy a report was 
made on scientific activity in 1942 and 1943, and the 
main trend of work for 1944 was detormiuod. A num¬ 
ber of papers were read by outstanding scientists. 
Supplementary elections of academicians woro held, and 
those new corresponding members elected at meetings of 
divisioBB of the academy wore approved. Of the 224 
scientists proposod for membership in tho academy, 36 
will bo choseiQ, and of the 467 candidates for correspond¬ 
ing memberships, 42 places will be filled. This large num¬ 
ber of caadidatefi testifies to the increasing growth of 
Soviat seientifib uadres in warUme. 
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LIMITATION ORDER L-144 

Thb objects of the amendment to Limitation Order 
Lr-144, made on October 9, are to simplify and clarify 
the provisions of the order and to greatly reduce the 
number of applications to be filed by users of labora¬ 
tory equipment. Important features of the amended 
order are: 

(1) Rosti'ictions are entirely eliminated on the delivery 
of: 

(a) any item coating $50 or more (unless the item is in¬ 
cluded in List A of the order) ; 

(h) a quantity of the same item costing $50 or more; 

(c) a miscellaneous order aggregating $200 or more* 

(2) No filing of Form WPB-1414 is required for any 
item costing less than $50, 

(3) The filing of Form WPB-1414 under the order is 
now required only for instrumonta which are included in 
List A of the order. Every one, except a distributor, 
must file for items on List A. No filing is required for 
items of laboratory equipment not on List A* 

(4) List A is reduced by removing several items for¬ 
merly included and is clarified by using specific names of 
instruments rather than typos, as was done in a few cases 
on List A of the previous order. 

(5) The filing of applications on Form WPB-1414 is 
not required for accessories and attachments, when pur¬ 
chased separately, even if the instrument with which they 
are to bo used is included in List A. 

(6) No application is required for parts or materials 
to be used for repair and maintenance of existing instru¬ 
ments or for secondhand c(juipment. 

(7) The definition of a distributor is amended to in¬ 
clude distributors in tho Dominion of Canada. Arrange¬ 
ments have been made with the Department of Munitions 
and Supply in Caiuida so that both the distributor and 
the user of laboratory equipment in Canada will operate 
in the same way as those in the United States. 

(8) When authorization on Form WPB-1414 Las been 
received, certification in accordance with paragraph (d) 
(2) of L-144 must be sent to the supplier together with 
authorized preference rating. The authorization copy of 
Form WPB-1414 should bo kept by tho applicant and not 
be sent to the supplier. 

(9) Limitation Order L-144, like other limitation or¬ 
ders, does not cover tho subject of preference ratings, 
but the fact should bo borne in mind that only the prefer¬ 
ence ratings assigned by orders listed in Priorities Regu¬ 
lation No. 3, List B Item 21, or a specific preference 
rating, such as that authorized on PD-IA for a specific 
item, may be used in the purchase of laboratory equip¬ 
ment as defined in paragraph (a) (1) of amended Order 
lr-144. Blanket MKO Ratings, such ns ratings assigned 
by CMP Regulation No. 6 or 5A, may not be used for the 
purchase of laboratory equipment. 

Safety and Technicai. EguiPMSNT 
Division, 

War Production Board, 
Washington 26 , D. C. 


MELLON INSTITUTE TBCHNOCHBMICAL 
LECTURES, 1943-1944 

A SERIES of lectures on the status and outlook of 
American chemical and related industries, with partic¬ 
ular reference to postwar planning, will be presented 
by specialists of Mellon Institute of Industrial Re¬ 
search during 1943-44. These discourses, which will 
be delivered on the Thursdays indicated, in the fourth 
period throughout both semesters, in the auditorium 
of the institute, will be open to all students in the 
professional courses in chemical engineering and 
chemistry in the University of Pittsburgh, as well as 
to members of the institute: 

October 14, Dr. E. R. Woidlein, ‘^Postwar Problems of 
the Chemical Industries.’’ 

** 21, Dr. n. J. iiose, “Trends in Fuel Tochnol- 

ogy.“ 

November 4, Dr. H. J. Read, “Utilization of Low-Grade 
Ores. ’ ’ 

“ 18, Dr. L. A. Cnrapolla, “Light Metals and 

Alloys. ’ * 

December 2, Dr. D. F. Helm, * * Powder Metallurgy, ’ ’ 

** 16, Dr. G. U. Young, “Protective Coatings,” 

January 6, W. L. Glowacki, * * Coal Distillation Prod¬ 
ucts. ’ ’ 

” 13, Dr. R. L. Wakeman, “Chemical Derivatives 

of Hydrocarbons.” 

February 10, Dr. B, B. Corson, “Catalytic Hydrogena¬ 
tion. ’ ’ 

“ 17, Dr, L. T, Sanborn, “Utilization of Wood 

Constituents. ’ ’ 

March 2, Dr. J, A. Sauor, ”Aviation Constructional 
Materials. ’ ’ 

” 16, Dr. R. J. Sumner, “Cereal Products.” 

April 0, Dr. G. E. Helz, *' Food Dehydration. ’ ’ 

“ 20, Dr, F. R. Holden, “Control of Industrial 

Health Hazards.” 

THE DIRECTOR OF RESEARCH OF THE 
WELLCOME FOUNDATION 

Dr. Charles H. Kellaway, F.R.S., director of the 
Walter and Eliza Hall Institute of Research in Pathol¬ 
ogy and Medicine, Melbourne, is reported in the Aus- 
tralian Journal of Science to have been appointed 
director-in-chief of the research activities of the Well¬ 
come Foundation. 

Dr. Kellaway has been director of the Walter and 
Eliza Hall Institute since 1923, and its world-wide 
reputation is largely the work of his hands. He will 
take the place of Dr. Wenyon, who was director-in¬ 
chief and also acted as director of the Tropical Disease 
Laboratories of the institution. Under the new ar¬ 
rangements Dr. Kellaway will be direetor-in-chief and 
Colonel N. Hamilton Fairley, when he can be released 
from the army, will direct the Tropical Disease Labo¬ 
ratories. Before the war, the Wellcome Foundation 
consisted of the Wellcome Research Institution in 
Euston Road, which housed an excellent historical 
medical museum and a museum of medical science, and 
also tho Wellcome Bureau of Scientific Research. Ih 
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addition there were the extensive Physiological Re¬ 
search Laboratories at Beckenham directed by Dr. 
Trevan, the Chemical Research Laboratories at Snow 
Hill under the direction of Dr. Henry and an Ento¬ 
mological Research Laboratory at Ripley in Surrey. 
The foundation had a research oi’ganization at Khar¬ 
toum and a laboratorj^ for the investigation of malaria 
and black-water fever in Macedonia, which was 
founded by Dr. Fairley and taken over by the founda¬ 
tion before the war. Members of the board include 
Sir Henry Dale, president of the Royal Society, and 
Professor T. R. Elliott, F.R.S.; the chairman is 
Thomas Bennett. 

After the war the Wellcome Foundation plans a 
vigorous policy of expansion. It is greatly inter¬ 
ested in scientific intercommunication within the 
British Commonwealth of Nations imd witli the United 
Stales, where there is already a research laboratory. 
Ati extensive program of research in tropica i medicine 
is proposed, in close cooperation with the London 
School of Tropical Medicine and the Colonial Office. 
Chemotherapy will be a major activity of the founda¬ 
tion, 

THE AMERICAN-SOVIET SCIENTIFIC 
CONGRESS 

A SCIENTIFIC congress in celebration of the tenth 
anniversary of American-Soviet diplomatic relations 
will be held on November 6, 7 and 8 at the Hotel New 
Yorker and Madison Square Garden under the 
auspices of the National Council of American-Soviet 
Friendship. 

The scientific meetings will open on Saturday eve¬ 
ning, November 6, with a public session on Planning 
and Post-War Reconstruction in the United States 
and the U.S.S.R. On Sunday, November 7, panels 
will be held on Soviet Science and Technology and on 
Public Health and Wartime Medicine in the U.S.S.R., 
the latter to be held under the auspices of the Ameri¬ 
can-Soviet Medical Society. 

The scientific congress, sponsored by leading scien¬ 
tific men throughout the country, has as its honorar>' 
chairmen Professor Walter B. Cannon, of Harvard 
University; Professor Ernest 0. Lawrence, of the 
University of California, and Professor Gilbert N. 
Lewis, dean of the department of chemistry of the 
University of California. 

Among those who have accepted invitations to speak 
are Professor L. C. Dunn, executive officer of the 
department of zoology of Columbia University, who 
will make on address before the section of Science 
and Technology, of which Dr. Harold C. Urey is chair¬ 
man. The title of Dr. Dunn’s address is '^Russian 
Baseareh in the Biological Sciences”; Dr. C.-E. A. 


Winslow, professor of public health at Yale Univer¬ 
sity, will speak before the medical section on “public 
Health in the Soviet Union,” and Dr. V, A. Lebedenko, 
Russian Red Cross representative in the United States, 
will address the panel on medicine on “Russian Ad¬ 
vances in Military Medicine.” 

CENTENNIAL OF THE OBSERVATORY OF 
THE UNIVERSITY OF CINCINNATI 

The observatory of the University of Cincinnati 
will celebrate its centennial on November 5, 6 and 7. 
The American Astronomical Smu'ety will hold its an¬ 
nual meeting in Cincinnati in connection with the 
centennial. Dr. Harlow^ Sliapley, director of the Har¬ 
vard Observatory, president of the American Astro- 
nojiiical Society and of the American Association for 
(:he Advancement of Science, will bo the principal 
speaker. 

The corner-stone of the observator}', the first to be 
erecteni in the United Slates, was laid on November 9, 
IS'].!, by John Quincy Adams, sixth president of the 
United States. The original tele.soope was for many 
years the largest in the United States and second in 
size only to an instrument in the Royal Imperial Ob¬ 
servatory at Poulkova, Russia. This 11-inch glass is 
hiill in constant service. 

Orrnsby MacKnight Mitchel, professor of natural 
philosophy, mathematics and astronomy at Cinemnati 
College, forerunner of the University of Cincinnati, 
was the foimder of the observatory, virtual builder of 
its original structure and purchaser of the telescope. 
Professor Mitchel quarried his own stone, dug his own 
sand, burned his own lime, dammed a small stream of 
water, supervised construction of the building and 
served without pay for two decades. Ground was 
donated by Nicholas Longworth, grandfather of the 
late Speaker of the House, Nicholas Longworth, a 
graduate of the university, on Mount Adams, a Cin¬ 
cinnati hill-top. The observatory was moved in 1873 
to its present site on Mount Lookout, several miles 
farther from the downtown area. 

I^fessor Mitchel was the first director, serving 
until the Civil War. In 1846 he began the publication 
of the monthly Sidereal Messenger^ the first astronomi- 
cid periodical in the United Slates. He v'as succeeded 
by Professor Cleveland Abbe, who inaugurated a sys¬ 
tem of telegraphic weather reports which aroused such 
interest that the U. S. Weather Bureau organized the 
same service on a nationwide scale. 

Dr, Everett I, Yowell, director of the observatory 
from 1930 to 1940, is now acting in n temporary 
capacity until a successor to the late Dr. Elliott Smith 
is appointed. Dr. Smith died on September 29. 
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SCIENTIFIC NOTES AND NEWS 


Dr, KtCHABu E. Shops, a member of tlie Rockefeller 
Institute for Medical Research, has been awarded the 
John Scott Medal, Certificate and Prouiium of $1,€00 
for his “discovery of the complex etiology of awiue 
influenza.” 

At the annual dinner in Chicago of the American 
Society for Metals on October 23 the medal of the 
society was presented to Roy A. Hunt, president of 
the Aluminum Company of America, Pittsburgh,*in 
recognition of his leadership “in the research and 
technical development of a metal which haa had its 
entire industrial growth in the past fifty-live years/* 
By consistently sponsoring research and develop¬ 
ment, Mr, Hunt has helped substantially to advance 
the arts and sciences relating to metals. The gold 
medal of the society was presented to Dr. Zay Jeffries, 
technical director of the lamp departnient at Cleveland 
of the General Electric Company, in recognition of 
his “outstanding metallurgical knowledge and of his 
great versatility in the application of science to the 
metal industry.” 

Professor Arthur H. Compton, professor of phys¬ 
ics at the University of Chicago, has been presented 
with the se<Jond annual award of the Jewish Education 
Committee as the “American who has made the most 
significant contribution to the promotion of human 
brotherhood.** Dr. Compton has been co-chairman of 
the National Conference of Christians and Jews since 
1938. 

Dk. Arthur C. Baohmeykr, director and associate 
dean of the division of biology of the University of 
Chicago Clinics, was presented on September 13 dur¬ 
ing a meeting of the association with the award of the 
American Hospital Association for meritorious service 
to the hospital field. According to the inscription on 
tlie medal, Dr, Bachmeyer was recognized as “a distin¬ 
guished administrator and educator whose achieve¬ 
ments have greatly advanced standards of treatment 
for patients and educational opportunities of lasting 
benefit to his fellow citizens.'* 

Dr. Frank L. Campbetju, professor of zoology and 
entomology at the Ohio State University, was tendered 
a farewell party by the staff and graduate students of 
the department on the occasion of his resignation to 
become director of publications for the American As¬ 
sociation for the Advancement of Science. Several 
gifts were presented to Dr. Campbell, including a 
bound volume of letters from his former students. 

The Institute of Medicine of Chicago announcM 
that the Jessie Horton Koesaler Fellowship for tbe 
aid of research in biochemistry, physiolcgy, bacteriol¬ 
ogy or pathology, which carries a stipend of $606, has 


been awarded for 1943-44 to Maurice B. HiUeman, 
who will work with Dr. F. B. Gordon on the im* 
munological relations of the psltUcosis-like viruses 
in the Ricketts Laboratory of the University of Chi¬ 
cago. 

Dr. C, E. K. Mees, director of research and dev^- 
opment of the Eastman Kodak Company, has been 
appointed Hitchcock lecturer at the University of 
California. He has chosen as tlie general subject of 
his lectures “Science and Evolution.” They will be 
given on October 2fi and 28 and on November 2, 4 and 
9. The Hitchcock Foundation was established to pro¬ 
vide free lectures on scion title and practical subjects, 
“but not for the advantage of any religious sect or 
upon any pcditical subject.” 

Officers elected to direct the American Dairy 
Science Association for 1944 are Arthur C. Ragsdale, 
professor of dairy husbandry at the University of 
Missouri, Vice-prenident; P. H. Tracy, professor of 
dairy manufactures at the University of Illinois, and 
C. L. Blackman, professor of dairy husbandry at the 
Ohio State University, directors for three~year terma. 

A. C. Dahlberg, Cornell University, advances auto¬ 
matically from vice-president to president, Robert 

B. Stoltz, professor of dairy technology at the Ohio 
State University, continues as secretary-treasurer, 
starting his ninth year in that post. Thomas S. Sut¬ 
ton, professor of animal husbandry at the Ohio State 
University, continues as editor of The Joumai of 
Dairy Science, H. F. Davis, of the University of 
Nebraska, the retiring president, becomes a member 
of the board of directors. The association wiU hold 
a war conference at the Ohio State University on 
June 21,22 and 23 in place of the annud meeting. 

Captain C. Raymond Welld, U, S. N., of Jamaica, 
L. I., chief of the dental division of the National 
Selective Service System, was installed on October 18 
as president of the American Dental Association. 

Dr. Donald Duncan, of the University of Texas, 
has been appointed profes^r of anatomy at the 
Louisiana State University. Dr. William Lane Wil¬ 
liams, instructor in anatomy at the Tde University 
Medical School, has been appointed assistant ptrofes- 
sor of anatomy. 

FRttDaiwOK Gardner Clapp, of Bronxville, JT- T*, 
consulting geologist, who was petroleum edviser to the 
Imperial Government of Iran in 1927^28 and agtun ih 
1933, has arrived in Ankara to become petroleum ad^ • 
viscr to the Turkish Government. 

C. Baines, of Purdi^ Univerrihyf 

:gkt> .trill e(md»0t\an.;eziMw^ 



lUinoii tlxrough an appropriatioii of special funds 
made by the U. B* Department of Agrieultiiro. He 
is giving special attention during late Bepteiuber and 
October to sweet potato disease problems in southern 
Illinois, both in the field and in storage. 

Da. D. A. Sakdbrb, veterinarian of the Florida Ex¬ 
periment Station at Gainesville, is now in the Bahama 
Islands, where he went to investigate diseases among 
Bahaman livestock and advise animal industry work¬ 
ers there on methods of their control. He was granted 
a short leave of absenee at the request of the Agricul¬ 
tural and Marine Products Board of the Bahaman 
government. 

Professor Edward Hikdle, regius professor of 
zoology at the University of Glasgow, has been ap¬ 
pointed scientific director of the Zoological Society 
of London. 

Dr. Bussell M. Wiloeb has resigned as chief of 
the civilian food requirements branch of the Food Dis¬ 
tribution Administration to return to his work at the 
Mayo Clinic, Rochester, Minn. He will continue to 
serve as medical adviser to the administration. Nor¬ 
man Leon Gold, Silver Spring, Md,, who is assistant 
to the administrator of agricultural marketing admin¬ 
istration, U. S. Department of Agriculture, has been 
made acting chief. 

Dr. CoBKELins P. Rhoads, director of the Memorial 
Hospital for the Treatment of Cancer and Allied Dis¬ 
eases, New York City, has been granted leave of 
absence to become chief of the Medical Divisiem of 
the Chemical Warfare Service of the U. B. Army, 
with the rank of Colonel. 

Dr, Paul M. O’Leary, deputy price administrator 
in charge of rationing, on leave of absence as profes¬ 
sor of economics at Cornell University, has become 
head of the Washington staff of the Research Institute 
of America. 

Walter F. Straub, of Chicago, founder and presi¬ 
dent of the W. F. Straub Company, food products and 
pharmaceutical manufacturers, has been appointed 
director of the food^rationing division of the Office of 
Price Administration, He succeeds Harold B, Rowe, 
who has been transferred to the Office of Economic 
Warfare. 

Aooordinq to an Associated Press dispatch, William 
Paley, president of the Columbia Broadcasting 
System, has aoeepted a special overseas assignment 
for a limited period from the Office of War Informa- 
Hdn* Mr. Paley will be assoriated with C. D. Jackson 
ia the p^riiole^eal division at General Eisenhower’s 

Wouv, aneoriate protfessor of medir 
College, on 
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October 28 will deliver the first Harvey Society Lec¬ 
ture of the current series at the New York Academy 
of Medicine. The subject of the lecture will be “Some 
Observations on Pain.” 

The Washington Academy of Sciences celebrated 
the Copernicus Quadriccntennial on October 21 when 
Stephen P. Mizwa, secretary and executive director 
of the Koseiuszko Foundation and secretary of the 
National Copernican Quadricentennial Committee, 
gave an address entitled “Nicholas Copernicus.” 

Dr. L. H. MaoDaniels, head of the department of 
horticulture of Cornell University, who was recently 
appointed administrator of the agricultural extension 
l>rogram of the Near East Foundation, gave on 
October 20 a lecture on “Horticulture’s Present and 
I’uture Opportunities and Responsibilities” at the 
ninth annual meeting of the Long Island Horticultural 
Society. 

Dr. a. M. Adamson, professor of entomology at the 
Imperial College of Tropical Agriculture, Trinidad, 
recently addressed the seminar in zoology of the Uni¬ 
versity of California at Berkeley. In addition to his 
work in zoology and instructing students in cntoniol- 
ogy, Professor Adamson is in charge of the plant 
qiuu'antine station for the British West Indies, British 
Guiana and British Honduras. 

The fifty-fourth annual meeting of the Association 
of American Medical Colleges will be held under the 
presidency of Dr, Waller 8. Leathers, dean of the 
School of Medicine of A’^anderbilt University, at the 
Hotel Statler, Cleveland, from October 25 to 27. 

A WiNSiA)w professorship in one of the sciences at 
Hamilton College has been made possible by a bequest 
of $160,000 from the estate of the Reverend Dr. Wil¬ 
liam C. Winslow. 

The Journal of the American Medical Association 
states that the U. 8. Public Health Service has made a 
grant to Washington University School of Medicine, 
St. Louis, to help to finance a cooperative study of 
the gross anatomy of tlie spinal dura mater and the 
conformation of the posterior surface of the sacrum. 
The project is under the supervision of Dr. Mildred 
Trotter and Dr. Virginia S. Lanier, of the department 
of anatomy, and Dr. Howard E. McKnight, of the 
department of obstetrics and gynecology. It is antic¬ 
ipated that the results will be a contribution to the 
procedure of the administration of continuous caudal 
anesU^esia in childbirth. 

Aooqbding to the Journal of the American Medical 
Asaociation, the New York Academy of Medicine has 
announced that the Louis Livingston Seaman Fund of 
$1^006 is now available. Applications will be received 
either fitun or from individuals up to 
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November’ 1. The fund will be expended only in 
grants in aid for investigation or scholarships for re¬ 
search in bacteriology or saiiitury science and may be 
made for securing technical help, aid in publishing 
original work and the purchase of necessary books or 
apparatus. Additional information may be obtained 
from Dr. Wilson G, Srnillie, chairman of the fund, 
1300 York Avenue, New York City. 

PiioFESSOR Leonard Wing, of the department of 
Boology of the State College of Washington, Pullman, 
has received a special grant for the study of the biol¬ 
ogy of human population. The work will be based 
on data of 15,000 Quaker families from the monthly 
meeting records, beginning in 1650. The records have 
been made available for study by Dr. W. W. Hinshaw, 
Washington, D. C. The project parallels a study of 
animal population made by Professor Wing which is 
now nearing completion. 

The daily press reports that Bernard M. Baruch 
plans to establish an institution for the study and 
teaching of physiotherapy. He has appointed a com¬ 
mittee of specialists, with Dr. Ray Lyman W^ilbur, 
chancellor of Stanford University, as chairman, to 
survey the field and advise with him on the project. 
The establishment of a school to select the best from 
the various phases of physiotherapy was suggested to 
him by Dr. AValter Belknap Jones, who was for many 
years an associate on the faculty of the College of 
Physicians and Surgeons of Columbia University. 
Serving on the committee with Dr. Wilbur will be Dr. 
W. T. Sanger, president of the Medical College of 
Virginia; Lieutenant-Colonel Benjamin A. Strickland, 
Jr., Army Medical Corps; Dr, Charles P. Behrens, 
hejid of the x-ray department at the Naval Medical 
Center, Bethesda, Md.; Dr, Carl R. Comstock, of Sara¬ 
toga Springs, N. Y,; Dr, John Coulter, medical direc¬ 
tor of the School of Physical Therapy, Northwofitem 
University; Dr. Kristin G, Hansson, medical director 
of the School of Physical Therapy at the Hospital 


for Special Surgerj^, New York City, and Dr, Frank 
Krusen, medical director of the Mayo Clinic and 
School of Therapy, Rochester, Minn. The committee 
will have $26,000 at its disposal for this study. 
Whether the institution to be founded should be an 
entirely new* organisation or one established in con¬ 
junction with an existing institution is one of the 
matters to be decided by the group. 

The Dominion Government has, according to the 
Ottawa correspondent of The TimeSf London, ap¬ 
proved expenditure for the establishment of plants 
and equipment in Montreal and Toronto for the pro¬ 
duction of penicillin. An appropriation has been 
made to cover the cost of establishing the industry 
and of the production of the first 26,000,000,000 units 
of penicillin for use by the Canadian armed forces. 
This constitutes the largest single order for medical 
supplies which has so far been plaocMl by the Depart¬ 
ment of M^unitions Supply. According to C. D. Howe, 
the Minister of Munitions, the new industry will em¬ 
ploy 250 men and ’women, and will come into operation 
next February; by the middle of April it will be pro¬ 
ducing a Aveekly average of 500,000,000 units of peni¬ 
cillin. 

The Soviet Academy of Sciences recently sent an 
expedition headed by Professor Aliklianyan, a Stalin 
prize winner, to the summit of Mount Ararat to study 
cosmic rays. The group spent several weeks on Mount 
Ararat last year and collected valuable data on cosmic 
rays. These materials were the subject of study dur¬ 
ing the winter by experts of the Physieo-Technical 
Institute of the Academy of Sciences. It is reported 
that in the composition of the cosmic rays a consider¬ 
able quantity of proteins, nuclei of hydrogen atoms, 
were discovered, the exact nature of which has not yet 
been investigated. The further examination of this 
question is one of the most important tasks of the 
present expedition. 


DISCUSSION 


ELEMENTS OF THE GENERALITY OF THE 
GROUP CONCEPT 

One of the most instructive brief statements relating 
to group theory is that the first four fundamental 
operations of arithmetic, viz,, addition, subtraction, 
multiplication and division, are combined into one 
operation in group theory. This one was at first 
usually called multiplication, but in the recent litera¬ 
ture it is also frequently called addition. It repre¬ 
sents the combination of the elements of a group in 
pairs BO as to obtain a single element of the group 


for each such pair and it is commonly denoted by the 
same symbol us is used for the corresponding opera¬ 
tion in arithmetic. The possibility of combining the 
said four fundamental operations of arithmetic into 
one in group theory suggests that the concept of group 
is more general than the concept of number, notwith¬ 
standing the fundamental importance of number in 
the development of mathematics throughout the entire 
period of this development up to the present time. 

The fact that the group oonoept is more general 
than the number concept is also suggested by the use 
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of numbers for the elements of a group in special 
categories of groups. Moreover, the definitions of ab< 
stract groups have always been so formulated that our 
ordinary numbers are included among the possible ele¬ 
ments which may be involved in these groups. In par¬ 
ticular, these numbers obey the associative law when 
they are combined either by addition or by multiplica¬ 
tion, and this law has usually been assumed either ex¬ 
plicitly or implicitly in the definitions of an abstract 
group. It is a fundamental fact in the history of 
mathematics that this law did not receive a special 
name in the mathematical literature until about the 
middle of the nineteenth century when it was thus 
named by the Irish mathematician, W. R. Hamilton 
(1805-1865), the first two volumes of whose “Mathe¬ 
matical Papers” were published by the Royal Irish 
Academy in 1931 and 1940, respectively. 

Since substraction is the inverse of addition and 
division is the inverse of multiplication two of the 
said four fundamental operations of arithmetic dis¬ 
appear if an operation and its inverse are regarded as 
belonging to the same more general operation and 
these four operations thus become only two funda¬ 
mental operations of arithmetic. The fact that the 
subtraction of a positive number is equivalent to the 
addition of the corresponding negative number was 
noted in the Arithmetica Integra by M. Stifel (1544), 
who usi^d these numbers just as we do now, without, 
however, giving a .satisfactory theory for this use. On 
the other hand, the ancient Babylonians already re¬ 
garded the division by positive integers as the multi¬ 
plication of the dividend by the inverse of the divisor 
and constructed extensive tables of the inverses of 
integers. Noth withstanding the fact tluit the use of 
negative numbers and common fractions theoretically 
reduced the? said four fundamental operations to two 
such operations, mathematicians usually continued to 
speak of them as four operations even in algebra 
where the use of negative quantities is commonly con- 
sidered from the beginning of the subject in our 
scdiools. 

It has frequently been emphasized that in group 
theory the elements are usually undefined and only 
the laws of the combinations of these elements arc 
considered, but it is not so commonly noted that in 
arithmetio the numbers employed are also usually un¬ 
defined, Efforts to define the term number have been 
made in many instances, but it is questionable whether 
any of them have been actually successful. Such 
statements as that number is the property of a set of 
individuals which is independent of the nat;ure of 
these individuals and is common to all sets of indi¬ 
viduals which can be placed in a ( | , | ) corre¬ 
spondence are in reality not a definition of the term 
ppSitiye integer, but merely a statement of some of 


the assumed properties of such integers. It is, how¬ 
ever, true that for thousands of years it has been 
found convenient to combine positive integers in pairs 
so as to obtain other such integers, according to two 
fundamental laws of combination called addition and 
multiplication while the elements of a group are com¬ 
bined according to only one such law. This is further 
evidence of the fact that the group concept is more 
general than the number concept. 

This greater generality of the group concept, while 
the number concept has been the more important of 
the two in the development of mathematics, empha¬ 
sizes the need of distinguishing between generality 
and importance in mathematical theories. It also 
tends to explain why the group concept received grow¬ 
ing attention in the latter half of the nineteenth cen¬ 
tury and the early part of the present century, for it 
was then when generality received growing attention 
on the pa]*t of mathematicians. It is only natural that 
there are occasional reactions with respect to recent 
increased emphasis and some of the current mathe¬ 
matical writings exhibit evidences of sucli reactions,^ 
but growing generality can be observed throughout 
the entire history of mathematical developments, and 
these temporary reactions should not seriously disturb 
the modem students of our subject, who realize that 
it is not free from changing fashions oven if it has 
always made a relatively strong appeal to the male 
members of society. 

G. A. Milueb 

University of Illinois 

PROTEIN CONCENTRATES FROM GRASSES 

There is at present a marked shortage of concen¬ 
trates high in protein value available for consumption 
by farm animals. One of the most abundant sources 
of protein is grass, only part of which is used for 
pasture, hay or silage. If the remainder could be con¬ 
verted economically into a concentrated non-perishable 
form of protein it might be valuable in relieving the 
present shortage of protein concentrates. 

Methods of extracting protein from biological sub¬ 
stances may be found in the literature, but to the 
author’s knowledge none has been made use of in 
preparing proteins from forage crops on a large 
scale. The author has made a number of prepara¬ 
tions on a laboratory scale and the details will be 
published elsewhere. An example is given here. 

Dried ground grass was extracted overnight at room 
temperature with 0.26 normal sodium hydroxide and 
then filtered through cheesecloth. The filtrate woa 
brought to pH 3.6 with hydrochloric acid and a pre- 

1 For instance, on page 168 of **What is Mathe¬ 
matics f'* by Richard Oourant and Herbert Bobbins 
(1941), it is asserted that geometry, perhaps, the 
importance of the group concept has been a little exag¬ 
gerated. 
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eipitate was filtered ofF^ dried and gronnd. The pre¬ 
cipitate^ dark green in color and with a grassy flavor, 
contained 58 per cent, protein on the dry basis, 6 per 
cent, ash and less than 1 per cent, of lignin and cellu¬ 
lose. It also contained 440 p.p.m. of crude carottme, 
but this amount decreased during laboratory storage. 
Based on a toti of dry grass the yield of this substance 
was about 285 pounds. The grass residue, yielding 
about 875 pounds per ton and still containing 44 per 
cent, of the original protein, appeared to be a fair 
quality stock feed. 

Extraction of the protein concentrate with 95 per 
cent, alcohol removed about 20 per cent, of its dry 
weight but only 4 per cent, of its total nitrogen. This 
final product was dark in color and tasteless and con¬ 
tained over 72 per cent, protein on the dry basis. Its 
calculated yield per ton was 220 pounds. 

It is suggested that either the crude or the extracted 
product could be made from surplus forage, or forage 
otherwise wasted, and if economically produced should 
be useful in supplementing present stocks of protein 
concentrates, particularly for poultry and hog rations. 

J. T, Sullivan 

U. 8. Rkoional Pabtuwr 
HeBXABCII liABOEATOEY, 

State Colleob, Pa. 

WHY THE KILGORE BILL? 

There are probably few leading men in science 
who would not, with minor qualifications, agree with 
the five major objectives set forth by Senator Kilgore 
in his article in Sgibnc® of August 13, discussing 
“The Science Mobilization Bill.” Those may be ab¬ 
breviated to read as follows: 

(1) The need for a central independent agency of the 
Government devoted exclusively to the progress of expan¬ 
sion in Science and Technology. 

(2) The need for integration of existing Government 
research and development facilities. 

(3) The need for active Govenunental support of 
fundamental research. 

(4) The need for a uniform and effective policy to 
achieve the fullest utilization of scientific and technical 
manpower in wartime. 

(5) The need to promote the use of Government 
patents in the interest of the public. 

It is probably on the basis of such desirable objec¬ 
tives that Senator Kilgore, in his introductory para¬ 
graphs, ventures the rather broad statement “Giat the 
men of science favor the bill” (S. 702). From the dis- 
oussions and comments that have eome to my attention 
since the publication of my contribution to this discus- 
isiou in SciXNCB! of June 4, a large majority of the 
leading scientific men consulted have expressed stronyg 
apposition to the passing of S, 702. Unfortunately, 
a few have express^ violent opposition with vrorig 


not always scientifically chosen. UnquCstionidtly, 
however, all these men would find no contention over 
the objectives to be gained in the abbreviated state¬ 
ments quoted above. It is increasingly clear that a 
desirable objective is one thing and the method of 
obtaining such on objective is quite a different thing. 
It is not primarily a question of whether the ends 
justify the means but rather a question of whether 
the ends could be attained by the means proposed. 
This appears to be the basis and the only basis for a 
BO\uid and intelligent discussion of the Mobilization 
of Science Bill. 

No scientist can but be gratified as to the Senator’s 
statement, “I have long realized the basic importance 
to the welfare of the country of a free scienec and an 
expanding technology.” Perhaps Senator Kilgore 
over-compliinents the scientist when he states that 
“Scientific and technical men hold in their heads and 
hands the collective knowledge of the ages.” The 
free and copious publication in technical literature of 
the results of basic research in every conceivable 
branch of science shows the eagerness on the part of 
a scientific worker to give to the public the benefit of 
his findings and thus would appear to provide an 
adequate answer to the Senator’s question, ‘'Whose 
knowledge is itt” 

It becomes obvious from a careful study of the Bill 
S. 702 that the proposed legislation would attempt to 
make impossible the repetition of certain unfortunate 
uses of technical knowledge by “vested” and “selfish 
interests.” Such a problem is not specifically a prob¬ 
lem of Bcionoe and technology but a problem of society* 
As long as human nature is what it is, the scientific 
approach must take into consideration “selfish inter¬ 
ests” as a specific entity in human behavior inherited 
through evolutionary processes as a means for the 
preservation of the individual and the species. The 
study of “selfish interests” presents a problem in social 
welfare that should be approached wi^ the some order 
of scientific intelligence as one approaches the prob¬ 
lems of instability in gravimetry or geomagnetism. 
Such can not be dismissed by legislation, nor does it 
appear certain that its dismissal would bring about 
an unmitigated Utopia in science. 

No one proposes that rugged individualism ediould 
be fostered at the expense of public welfare. “Sdflsh 
interests” gaining the seat of authority have brought 
ruin to the Axis countries. It is, I think, the dangenr 
of the creating of an opportunity for “selfish inter¬ 
ests” in high places that has caue^ the apprehension 
among those scientists who have repressed opposition 
to the Kilgore Bill. When we are willing to reoogmae 
that “selfNh intoreets,” however undesirable, is a 
potmitial mtitj that must be considered and aeoq^ 
as a scientific faet^ the questiaii rai^ hy 
a^thm Off Seiafioo kho 
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daii|$ers of distributed control as against eentralbsed 
control, of cooperative arrangements against an at¬ 
tempted compulsion. It is because of the unlimited 
powers of the centralised control proi>osed in the Kil¬ 
gore Bill, irrespective of the details of its sections, 
that so clearly defines the issue. 

Reviewing the five objectives of the Senator's article 
in SoiSNCC, there appears to be no valid reason why 
an already existing independent scientific agency of 
the Government, namely, the National Research Coun¬ 
cil, can not or could not bring abont the objectives 
for which the Kilgore Bill was proposed. The Execu¬ 
tive Order of President Wilson creating the National 
Research Council on May 11, 1918, so specifically 
directs. At the risk of repetition, and for the pur¬ 
poses of comparison with Senator Kilgore^s five objec¬ 
tives, we quote: 

The duties of which [the National Bosearch Council] 
shall bo as follows: 

(1) In general, to stimulate research in the mathemati¬ 
cal, physical and biological sciences, and in the applica¬ 
tion of these sciences to engineering, agriculture, medi¬ 
cine and other useful arts, with the object of increasing 
knowledge, of strengthoning the national defense, and of 
contributing in other ways to the public welfare. 

(2) To survey the larger possibilities of science, to 
formulate comprehensive projects of research and to de¬ 
velop effective means of utilizing the scientific and tech¬ 
nical resourcos of the country fur dealing with these 
projects. 

(3) To promote cooperation in research, at home and 
abroad, in order to secure concentration of effort, mini¬ 
mize duplication and stimulate progress; but in all coop¬ 
erative undertakings to give encouragement to individual 
initiative, as fundamentally important to the advance¬ 
ment of science. 

(4) To serve as a means of bringing American and 
foreign investigators into active cooperation with the 
scientific and technical services of the War and Navy 


Bepartmonts and with those of the civil branches of the 
Government. 

(5) To direct the attention of scientific and technical 
investigators to the present importance of military and 
industrial problems in connection with the war, and to 
aid in the solution of these problems Jby organizing spe¬ 
cific researches. 

(6) To gather and collate scientific and technical in¬ 
formation, at homo and abroad, in cooperation with gov¬ 
ernmental and other agencies, and to render such informa¬ 
tion available to duly accredited persons. 


One can not review the history of the establishment 
of the National Research Council and escape the con¬ 
clusion that the intent of such an agency was to accom¬ 
plish the very purposes for which presumably the 
Kilgore Bill originated, but purposely avoiding the 
objectionable defects which arc so flagrant to those 
who have opposed the proposed legislation in S. 702. 

UntU, therefore, the National Research Council is 
proved to be ineffective and void of any means of 
making itself so, the wisdom for furtlicr congressional 
acts for such a purpose will remain open to que.stion. 
Were the Kilgore Bill to be passed as is, the only 
amendment that would appear to be consistent with 
such action would seem to require that with the 
passage of this act the National Research Council and 
possibly even the National Academy of Sciences should 
Uieroupon become dissolved. In times of such national 
emergency as confronted President Wilson and Presi¬ 
dent Lincoln, one has difficulty in believing that it 
was the intent that these institutions were to be per¬ 
petuated primarily for honoring distinguished scholars 
with membership, however creditably such honor 
could bo bestowed. In conclusion, why the Kilgore 
BUlf 


Nkkdbam, Mass. 


Harlan T. Stetson 


SCIENTIFIC BOOKS 


CYTOLOGY 

FundamentaU of Cfytology, By Lester W. Sharp. 
267 pages. 6x9. 176 illuatrations. New York: 
McGraw-Hill Book Company, Inc. $3.00. 
PteomsoB Sharp, whose '^Introduction to Cytol¬ 
ogy” received a deservedly warm welcome (there were 
thfee editions between 1921 and 1936), has in the pres¬ 
ent book esseyed to bring the subject to the level of 
the college student who has only an elementary course 
in botany and i»ology as a badeground. Sharp is 
ex^ptiemaUy ddU in presenting and clarifying eom- 
plak issues and if any one is equid to the task, it is he. 
Ihkt he hra not been tmmpletoly successful in his 
is due to the fact that in the present state of 


confusion and clash of opinions some aspects of cytol¬ 
ogy can not possibly be given a portrayal that is both 
elementary and fair. The book comprises six chapters 
devoted to more general aspects and to the extra- 
nuclear elements of the cell, and eleven on the cytology 
of reproduction and genetics. This is a distribution 
that well ireflects the status of our information con¬ 
cerning the cytoplasm and cytogenetics, respectively, 
especially if cellular physiology be not stressed. 

In the chapters on the cytoplasmic components of 
the cell there is a great volume of information and, 
indeed, the treatment is often more like a condensation 
than a simplidoatioxL The instances where Sharp has 
attempted the latter, as in the case of chondriosomes 
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and Golgi material, are not always entirely successful, 
but in the present state of confusion of those particu¬ 
lar subjects that is hardly to be wondered at. 

The difficulty is at least as great in dealing with 
cytology in its bearing on genetics. In some aspects, 
as in the chromosomal variations of structure and 
number and of hybridity, the book is concerned with 
aspects which for the present are generally accepted. 
In presenting them to the student, Sharp is at his best. 
But in the basic mechanisms that underlie chromo¬ 
somal behavior, the difficulties of elementary presen¬ 
tation become almost insurmountable. To be sure, by 
soft-pedaling and ignoring the dubious parts of the 
evidence, these sections could be written so as to give 
a logical and well-rounded account. Many geneticists 
conceive of the cytological background in this way, and 
several books on genetics and cytology have so treated 
it. Generally, Sharp, too, sketches his pndiminary 
outlines in this fashion, but he is too good a eytolo- 
gist to let his case rest on such a treatment and thus 
often follows it up with the doubts and faults that 
lurk behind the beautiful story. The chapter on chro¬ 
mosomes is an illustration of this and though to a 
working cytologist it seems like an excellent, brief 
survey, one wonders what an elementary student’s 
attitude may be about the number of chromoneraata, 
coiling, hetcropycnosis and salivary chromosomes, 
when he gets through with it. It is for this reason 
that it is to be regretted that Sharp did not expand 
the conclusions which terminate about half of the 
chapters, for it is there that his skill in outlining basic 
concepts is especially evident. 

The criticism sometimes made of Sharp’s earlier 
book that zoological cytology does not meet with as 
adequate consideration as botanical cytology, will 
likely be made here also. In a way, the illustrations 
reflect this unequal distribution, for there are 115 
figu^res of botanical against 54 figures of purely zoolog¬ 
ical subjects. But aside from the fact that Sharp is 
himself primarily a botanist and quite naturally more 
at home in his side of the field, it might be pointed 
out that especially in the cytogenetics of the last ten 
years the animal cytologist has definitely fallen behind 
his botanical colleague in furnishing the evidence that 
is advancing our knowledge. However, this does not 
altogether explain the somewhat uneven judgment 
employed in listing reference works to animal cytol¬ 
ogy* Thus the chapter on animal reproduction, per¬ 
haps the weakest in the book, is supported by twelve 
references. Of these, six are on protozoa, and though 
this group has admittedly been somewhat neglected by 
both zoologists and botanists, that seems a little dis¬ 
proportionate. Of the remaining six references, 
Hegner’s 1914 book certainly does not meet the de¬ 
mands of 1943, and Agar’s and Doncaster’s treatises, 


both published twenty-three years ago, can hardly be 
expected to give an adequate survey of the modem 
status of the subject. 

As already indicated, many aspects of cytology are 
at present in that state of flux which betokens prog¬ 
ress. This renders it almost impossible to reduce it 
to simple outlines and by the same token makes it 
very difficult to present it justly to a student with 
only an elementary background. If the attempt is 
nevertheless to be made, Sharp’s book will prove of 
great help. 

Fhanz Schrader 

Columbia Univeebity 

QUANTITATIVE ANALYSIS 

Elementary Quantitaiive Analysis. By Carl J. 

Engelder. Third edition, viii + 283 pp. 15 x 23 

cm. New York: John Wiley and Sons, Inc. 1043. 

$2.75. 

This book is designed for a short course in quan¬ 
titative analysis. It is divided into four sections: 
^^Fundamental Principles of Quantitative Analysis”; 
“Volumetric Analysis”; “Gravimetric Analysis”; and 
“Systematic Quantitative Analysis.” 

The section on fundamental principles introduces 
the student to the subject and includes discussions 
of the scope and theoretical basis of quantitative 
analysis, preparation of sample, mathematical opera¬ 
tions, errors and precision, reagents and the analytical 
balance. This entire series of discussions occupies 
less than twenty-six pages. 

The section on volumetric analysis includes a chap¬ 
ter on theory, apparatus, technique and calculations, 
and chapters on neutralization methods, redox meth¬ 
ods and volumetric precipitation methods. Both the 
normality and the titer methods of expressing solution 
strength are discussed with emphasis on the latter 
method. The chapter on neutralization methods in¬ 
cludes the preparation of standard acid and alkali, 
using sodium carbonate as the primary standard; the 
determination of sodium carbonate in soda ash, the 
strength of potassium acid phthnlate solution and the 
strength of oxalic acid solution; and the theory of 
hydrolysis, indicators and differential titrations. No 
mention is made of the removal of carbonate from 
standard alkali. The redox chapter includes experi¬ 
ments with permanganate, iodine, dichromate and 
ceric sulfate. The precipitation methods include the 
determination of chloride, silver thiocyanate and 
cyanide. Throughout the section, the author encour¬ 
ages the use of two burettes with a resultant jockey¬ 
ing back and forth in finding end points. 

The section on gravimetric analysis gives pro¬ 
cedures for chloride, iron, sulfate, ealciuin, magneaiuin 
and phosphate. The theory of gravimetric preoipita- 
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tion and purificatiDn of precipitates is almost totally 
neglected. 

The section on systematic analysis includes general 
information which should be useful for reference pur¬ 
poses. 

There are a number of aids for the student and the 
instructor: question and problem sets following each 
chapter; a plan of the course; and an appendix con¬ 
taining sample report forms, a division on the litera¬ 
ture of analytical chemistry, a division on reagents 
and supplies, density tables, gravimetric factors and 
a table of five-plaoc logarithms. 

The experiments are well chosen and conveniently 
arranged, if a bit old-fashioned, but the book suffers 
from an attempt to cover too much ground in too 
short a space with a resultant dearth of specific in¬ 
formation. However, the material included could 
serve ns good basis for a course in quantitative 
analysis if properly expanded in the accompanying 
lectures. Frederick R. Duke 

Pkinteton T'niverwitv 

THE CHEMICAL FORMULARY 

The Chemical Formulary. Vol. VI. By H. Bennett, 

editor-in-chief, xx + 636 pp. Brooklyn, N. Y.: 

Chemical Publishing Company, Inc. 1943. $6.00. 

Tins is the sixth volume of the series, and as in 
previous volumes the eilitor-in-cbief has had the as¬ 
sistance of an editorial board of about fifty specialists 
in industrial and educational organizations. A foot¬ 
note to the preface states that all the formulae in 
volumes I to VI are different except for a few typical 
oases used in the introduction to illustrate directions 
and advice for now users of the volumes. 

The fields covered in the present volume include 


Adhesives, Beverages, Emulsions, Inks, Paints and 
Varnishes, Paper, Pyrotechnics and Explosives, Rub¬ 
ber, Plastics, Detergents, Textiles, etc. A timely sec¬ 
tion is included on special formulae of military in¬ 
terest. 

Another section which may be of value to many 
users is devoted to substitutes for scarce or priority 
materials. A perusal of this section would seem to 
indicate that many of the suggested substitutes would 
be far from universally adaptable but might be useful 
for certain specific applications. 

A directory of sources of chemicals and supplies 
is included. This will prove of value to users of the 
volume, since many of the substances mentioned in 
formulae throughout the book are trade-marked or 
copyrighted **trade names’' and could not be secured 
on the open market cither by reason of their com¬ 
pound nature or secret composition. The editor feels 
justified in including such substances, since without 
them many ideas and processes offered in formulae 
of specialty producers would have been automatically 
eliminated. 

Tables of weights and measures, a list of foreign 
sources of chemicals and an index of some 2,400 
entries complete the present volume. Previous vol¬ 
umes have been widely reviewed in technical and trade 
publications such as American Dyestuffs Reporter, 
Electrochemical Society Bulletin, Modern Plastics, 
Rubber Age, etc., and have received most generous 
and favorable comment. The present volume is a 
worthy addition to the series and will doubtless find 
wide acceptance among chemists and technologists 
throughout the industry. 

W. D. Turner 

Columbia Univebsitt 


SPECIAL ARTICLES 


INFLUENCE OF ADRENAL CORTICAL 
SECRETION ON BLOOD ELEMENTS^ 

The marked decrease of lymphoid tissue produced 
by augmented adrenal cortical secretion* has led to 
an examination of the changes in blood elements re- 
.sulting from adrenal cortical stimulation. The avail¬ 
ability of purified pituitary adrenotropic hormone,* 
the normal physiological regulator of adrenal cortical 
activity, makes possible the study of fundamental phe- 

^ This investigation has been aided by grants from the 
International Cancer Research Foundation, the Fluid Re¬ 
search Fund, Tale University Bchool of Medicine and the 
Committee on Therapeutic Besearob, Council on Pharmacy 
and Chemistry, American Medical AssoeiaUon. 

» T. F. Dougherty and A. White, Proe. Soo. Eixtp. Biol 
Ned., 63 i 182, 1943. 

« 0. Sayers, A. White and C. N. H. Long, Proc. 8oo. 
Biol Med., 52 1 129, 1943 . 


uomena resulting from adrenal cortical secretion. The 
establishment of these data should be of significance 
in the elucidation of changes following stimulation of 
the adrenal cortex by a variety of agents. 

It is the purpose of this communication to indicate 
the striking alterations in blood elements which result 
in normal, approximately fifty-day old, mice of both 
sexes (CBA strain, Strong) within a few hours fol¬ 
lowing a single subcutaneous injection of pituitary 
adrenotropic hormone (1.0 mg in 0.5 ml solution). 
Blood analyses have been conducted at intervals after 
hormone injection, using groups of mice at each time 
interval, rather than successive determinations on the 
same animals. The blood picture observed is char- 
aeterized by the following: (a) decrease in total 
leucocyte count, (b) decrease in absolute number of 
lymphocytes, and (c) increase in absolute number of 



3S8 

polymorphonuclear cell^. These alterations in the 
leucoctyte elements are evident three hours following 
hormone injection, und the maximum effect, which is 
characterized by an extreme lymphopenia, is observed 
at nine hours after injection. Shortly thereafter the 
leucocyte i>icture tends to return to normal. These 
changes are depicted in Fig. 1. 



HOUOS AFTER INJECTION OF ADCENOTPOPiC HORMONE 

Fio. 1. Alterations produced In the total leucocyte, 
lymphocyte and polymorphonuclear blood counts of nor¬ 
mal mice receiving, at zero time, a single, subcutaneous 
injection of 1.0 mg of pituitary adrenotropic hormone. 
The points on each curve at 3, 6, 9, 12, 15 and 24 hours 
after hormone injection are, respectively, the averages of 
data for groups of 5, 5, 7, 6, 7 and 5 animals. A total 
of 35 animals were employed. 

An initial increase in hemoglobin and red blood cell 
count was generally observed within three to six hours 
after a single injection of adrenotropic hormone. This 
effect, however, did not i^ersist in other animals in¬ 
jected daily with the hormone. The increase in hemo¬ 
globin concentration was not due to hemoconcentra- 
tion. 

In order to determine whether the change in leuco¬ 
cyte picture might be due to a non-specific protdn 
effect, mice of the same age and strain were injected 
with 2 mg of prolactin* and blood determinations 
made on animals sacrideed at 6- and 9-hoUT inter¬ 
vals following the hormone administration. Other 
mice received subcutaneously 2 mg of serum gamma 

< A. White, B. W. Bouimes attd C. N, Bt. Long, Jow, 
mouchm^mt 
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globulin (human) or one unit of posterior pituitary 
presaoT principle (Parlre-Davis). Injection of pro¬ 
lactin or pitressin produced an initial increase of 
polymorphonuclear^, hut no significant decrease in 
total leucocytes or lymphocytes. In contrast to the 
adrenotropic hormone injected animals which showed 
the maximum alteration in blood picture (lympho¬ 
penia) nine hours after hormone injection, mice given 
prolactin or pitressin had a normal leucocyte count at 
this time. Serum globulin injection produced no alter¬ 
ation in blood leucocytes. This would suggest that the 
results with prolactin are not attributable to a non¬ 
specific protein effect, but are likely the result of con¬ 
tamination of the prolactin preparation with posterior 
lobe principle.*^ The latter may initially stimulate the 
adrenal cortex. 

Evidence that the effect of adrenotropic hormone 
on the leucocyte picture is mediated through the 
adrenal cortex is seen from the following summary 
of other experimental results which have been ob¬ 
tained : 

(1) The injection of adrenotropic hormone, pro¬ 
lactin or pitressin into adrenalcctomized mice does not 
produce a decrease in total leucocyte or lymphocyte 
counts. 

(2) The injection of 0.5 ml of adrenal cortical ex¬ 
tract (Wilson) in normal and in adrenaloctomized 
mice produces a fall in total leucocytes, an absolute 
lymphopenia and an absolute polymorphonuclear 
leucocytoBiB. The blood changes produced by adrenal 
cortical extract administration in both normal and 
adrenalcctomized mice are identical in degree with 
those occurring after adrenotropic hormone injection 
(Fig. 1). However, the time relationships are some¬ 
what different in that the maximum leucocyte changes 
in mice given cortical extract occur at an earlier time. 

Changes in the blood elements, identical with thoae 
presented in Fig. 1, have been observed in 250 to 300 
gram male rats (Sprague-Dawley strain) given single 
injections of either 6 mg of adrenotropic hormone or 
5 ml of adrenal cortical extract (Upjohn).* 

A group of 25 mice were given daily injections 
of 1 rag of adrenotropic hormone for 15 days and 
blood determinations made on groups of 5 animals 
at 3-day intervals. Throughout the entire injection 
period, the animals did not show consistent ohangea in 
total leucocyte count, but exhibited an absolute lymph¬ 
openia and an absolute polymorphonuclear leucocy- 
tosis. Siinilar groups of mice injected chronically 
with 2 mg of prolactin each day showed a normal 
blood picture throughout the experimental period. 

V Assay of the prolactin prsparatioa used showad it to 
have a pressor activity (oat) equivalent to 0.6 
pitres^ (l^arke-UavUi) per ing, 

e The caperinsstitt in xhts him J|n^ 
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Thd 4iiy-to^ay oonstaQcy of the increase in poly> 
morphonuclear leucocytes and the decrease in lymphO' 
03^68 in animals injected daily with adrenotropic hor- 
more and the lack of any leucocyte changes in prO' 
lactin treated animals emphasise the signidcanee of 
the adrenal cortex in the phenomena which are being 
reported. 

The clianges whicli have been observed in tlie leuco¬ 
cyte picture following adrenotropic hormone injection 
are essentially those which have been described for a 
variety of circumstances, some of which !uay now be 
directly attributed to adrenal cortical stimulation. 
For example, inanition stimulates adrenal cortical 
activity and produces a similar leucocyte picture.^ 
It is not unlikely that other agents and experimental 
procedures whi(jh affect the adrenal coH-ox, and 
lymphoid tissue, are accompanied by these leucocyte 
changes. These possibilities are being subjected to 
experimental study. 

The experiments suinmariaed here will be published 
in detail elsewhere. 

Thomas F. Dougherty* 
Abraham White 

Depabtmicktb Of' ANA-roMY anp Physiological 
Ohkmistry, School of Meoicine, 

Yale TJnivebsity 

THE NATURAL OCCURRENCE OF RIBO¬ 
FLAVIN DEFICIENCY IN THE 
EYES OF DOGSi 

OfiSEKVATiOK of molnourished persons for thirteen 
years has convinced me that the natural development 
of dietary deficiency diseases is slow; the onset insidi¬ 
ous and difficult to recognize. Long before the nutri¬ 
tive failure ean bo diagnosed as pellagra, beriberi, 
scurvy, riboflavin d^ciency or some one clear-cut 
syndrome, the afflicted persons have had months or 
years of ill health. Often they are unbelievably weak, 
listless and able to do little if any work. In the care¬ 
fully selected case, the rapid improvement following 
intensive and persistent nutritive therapy leaves no 
doubt that the tissues function at a higher level soon 
after the missing substances are provided in sufficient 
amounts. Although the whole matter is very complex, 
comprehensive study over a period of several years 
has given us some valuable information. Since mem¬ 
bers of a family living together tend to eat a similar 

^ 0, F. Shukers and P. L. Day, Jour. NwtHtioa, 25: 611, 
194a. 

* Fellow of the International Cancer Fesearoh Foun- 
da^on. 

;i ITniveralty pf Cincinnati Studies in Nutrition at the 
Howitid, Bimingham, Alabama. Ftotil the De- 
^vtmpnt of Inmmal Memdne, University of CineinnatL 
The aapeiisos of this study were defrayed by funds given 
Nutrition Foundation for the study of earlier 
Arabds ^ diiumoaing defleieaey states and the Abbott 


diet, we have adopted the policy of studying the entire 
family. That is to say, whenever a diagnosis of de¬ 
ficiency disease is made, we extend our studies to in¬ 
clude the family. All members of the family are asked 
to report to the clinic for observation. Dietary sur¬ 
veys on the patient and on each member of his family 
are made by frequently visiting the homes. During 
such visits, we have observed that the family pets often 
appear emaciated and weak. Realizing that these ani¬ 
mals usually subsist on scraps from tlic family table, 
it was natural for us to think that they, too, might 
have nutritional deficiencies. Examination of the dogs 
showed that black-tongue was not uncommon. (This 
spontaneous canine black-tongue responds as quickly 
to nicotinic acid as does pellagra in human beings.) 
Still more recently we have observed eye symptoms 
in dogs which appear similar to the ocular lesions of 
riboflavin deficiency in persons. These lesions re¬ 
spond as dramatically to riboflavin therapy as do those 
in human beings. 

This communication is eonctwned primarily with 
such lesions in the eyes of four dogs belonging to 
families on which wo were making laboratory and 
clinical studies. As these findings give an idea of the 
fur-reaehing effect of inadequate nutrition they seem 
worthy of separate publication at this time. 

The dogs were emaciated, weak, sluggish, apathetic 
and held their heads much lower than the rest of their 
bodies. They refused food and all efforts to coax 
them to eat wore without avail. Bach dog had diar¬ 
rhea characterized by frequently watery, foul-smelling 
stools. Saliva drooled continuously from their mouths. 
Examination of the mouth revealed the oral mucous 
membrane lesions characteristic of black-tongue.® 
While examining these animals lacriination was ob¬ 
served. Even the light from a small flaslilight in their 
eyes enlisted photophobia. In general the eyes ap¬ 
peared similar to those of persons with riboflavin 
defioiency which I have described,*'^ and this sug¬ 
gested to me that these dogs had not only black- 
tongue, but riboflavin deficiency as well. A careful 
examination of their eyes showed pronounced injec¬ 
tion of the sclerae and conjunctiv^a of both eyes. The 
vessels were unusually dilated and tortuous. There 
was a BUggfestion of rotary nystagmus. The animals 
did not keep their eyes still enough to carry out sat¬ 
isfactory slit lamp examinations. However, clinically 
the process appears similar to that in human beings, 
althoti^ in eaeli of these dogs it was more extensive 
than I usually have seen in persons. 

>UariSeld G. Duncan, **Diseases of Metabolism/’ 489 
pp. Fhlladelphia: W. B. Saunders Company. 1942. 

» Tom D, Spies, William B. Bean and William F. Ashe, 
AfMU of ml Med., 12: 1830-1844, May, 1939. 

* Hv D. Kmse, V. P. Sydcnstricker, W. H. Sebrell and 
H. C^eekloy, Pvhlio Soalth Reports, 55: 157-169, 
Jaaimry 26, IW. 
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The photophobia was so severe and it was so diffi¬ 
cult to keep the eyes still that satisfactory colored 
photographs were obtained only after numerous trials 
and errors. 

A brief case report follows: 

It is common knowledge that dogs with severe 
black-tongue are likely to die suddenly and since we 
have been able to relieve anitnals with spontaneous 
black-tongue/'* we injected 160 mgs of nicotinic amide 
as soon as the dog had been carefully examined and 
illustrations made. Twenty hours later the Bog 
showed remarkable improvement. He was obviously 
much stronger and ate the food offered. The fiery 
redness of the oral mucous membranes had faded con¬ 
siderably. Salivation had decreased and the diarrhea 
had stopped. The appearance of the eyes, however, 
remained unchanged. Next, 50 mgs riboflavin*^ were 
injected intravenously. Twenty-four hours later there 
was less lacrimation and photophobia. The injection 
had receded and there were fewer dilated and tortuous 
vessels in tlie conjunctiva and sclerae. Nystagmus was 
not present. Seventy-two hours later there was no 
detectable lacrimation or pliotophobia, and the red¬ 
ness and general increase in vascularity had subsided. 
Indeed, only very careful examination revealed '*ghost 
vessels'^—vessels which had been engorged but were 
now only faintly discernible. 


SUMtfAKY 

In four dogs, the diarrhea, increased salivation and 
mucous membrane lesions characteristic of black- 
tongue were relieved within 24 hours following the 
administration of 150 mgs nicotinic amide, whereas 
the lacrimation, photophobia and extreme injection of 
the eye vessels did not diminish. These severe eye 
lesions regressed greatly 24 hours after the injection 
of 50 rags of riboflavin, and in 72 hours had disap¬ 
peared. 

The simultaneous occurrence of nicotinic acid and 
riboflavin deficiency in four dogs is evidence that such 
deficiencies occur as mixed diseases rather than as sin¬ 
gle entities. 

These findings are further evidence of the univer¬ 
sality of nutritional deficiencies, since they suggest 
that deficiency diseases among the pets of families 
with deficiency diseases are not uncommon. In at 
least one instance the finding of nutritional deficien¬ 
cies in a dog eating scraps from the family table led 
to u better understanding of the ill health of the fam¬ 
ily, none of whom had diagnostic lesions of deficiency 
disease at the time, although they all complained of 
weakness, nervousness, irritability and loss of appe¬ 
tite—the vague and ill-defined symptoms characteris¬ 
tic of deficiency diseases in the early stages, 

Tom D. Spies 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


IDENTITY OF A LETHAL AGENT IN BROTH 

FILTRATES OF HEMOLYTIC STREPTO¬ 
COCCI WITH ERYTHROGENIC TOXIN^ 

The similarity of a recently described lethal agent 
produced in broth cultures by hemolytic streptococci 
(Lancefleld Group A)“ to erythrogenic toxin raises 
the question of their differentiation. 

Marked differences in heat stability indicate the ex¬ 
istence of at least two kinds of hemolytic strepto¬ 
coccus toxin: the heat stabile erythrogenic and the 
heat labile hemolytic toxins. The resistance of cyrth- 
rogenic toxin to comparatively high temperatures for 
considerable periods of time is well established,®* * 
Since the lethal agent described, which was resistant 
to temperatures which do not completely inactivate 
erythrogenic toxin, and was lethal for mice, the effect 
of intravenous injection of heated and unheated eryth¬ 
rogenic toxin in mice was studied. 

A special concentrated product sent to me for expert 
mental trial by Hoffmann La Boohe, Inc. 

1 Prom the Department of Preventive Medicine, Har¬ 
vard Medical School and House of the Good Samaritan, 
Boston, Moss. 

»T. N. Harris, Bact, 43: 730, 1942. 

8H. J. Parish and 0. 0. Okell, Jour. Path, and BaeUf 
88: 627, 1930. 


The toxins used were unpurifled filtrates. Skin test 
doses per milliliter were determined by toxin-antitoxin 
flocculation. Table 1 summarizes the results obtained 
in mice by the intravenous injection of unheated 

TAX5LB 1 


DbTBHM]NATION OV M. L. D. OF BBOTUraOOSNIC TOXIS : INTOA- 
VKNOUS InJBCTION IN MiCB 


Toxin 

Dofie 

(ml) 

Skin test doses 
xlOO 

Beault 

Strep!ococcuH NY 5 

1.0 

300 

+ 

(Type 10) 

0.6 

150 

+ 

0.26 

75 

— 

StreptococcuB UFO 

1.0 

300 

•f 

(Tyin: 2) 

0.5 

150 

+ 

0.26 

76 

— 


(+) « death within 10 min. 

(-) » no reaction. 

undiluted toxin contained approximately 2,000,000 akin 
test dooes per ml. Toxlna diluted 1; 60 contain approxi¬ 
mately 30,000 Hkln t«Bt doses per ml. 

Mice 20-26 g in weight used. 

toxins. Table 2 summarizes the results obtained with 
heated toxins and toxin-antitoxin mixtures. Toxin- 
antitoxin neutralization with heated and nnheated 
toxins was checked by the intracutaneous rabbit test 
described by Fraser and Plummer.® 


< G. A. Hr Buttle and A. S. B. Lowdon, Jour. Path, aitd 
Bact., 41: 107, 1936. 

» F. H- Fraser and H. Plummer, Brit Jdur. Bspp. 
11:291,1030. 
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Inspection of the tables shows that the intravenous 
administration of 15,000 S.T.D. produces a rapidly 
fatal result in mice. Temperatures as high as 100® C. 
for short periods of time do not completely inactivate 
erythrogenic toxin as evidenced by the fatal result 
following intravenous administration of larger doses 
of such heated filtrates (Tabic 2). 

Thus, the characteristics described f<^r the agent in 
broth filtrates of hemolytic streptococci are not dis¬ 
tinguishable from those of erythrogenic toxin with 
respect to heat stability and lethal action in mice. 
Furthermore, neutralization by erythrogenic anti-toxin 
completely obliterates the lethal action of broth fil- 


loss of antigenicity, an attempt was made to use this 
process to deantigenate beef blood plasma with the 
possibility in mind of using the modified plasma as 
a therapeutic substitute for human plasma. Beef 
plasma treated for 15 days at 37® with sodium hy¬ 
droxide in a concentration of 0.5 normal, after the 
manner described by Dakin® for the racemization of 
casein, yielded a product which, when neutralized, was 
highly toxic for guinea pigs on intravenous injection. 
This toxic action was reminiscent of the action of the 
ana phyla toxin produced by Vaughun-’ by the treatment 
of protein with an alcoholic solution of sodium hy¬ 
droxide. Systematic reduction of the period of incu- 


TABLK 2 

Hbat flTABiUTY or IShtthroosnic Toxin : Intuavenous Injection op Toxin and Toxin-Antitoxin in Mice 


Toxin* 



Dose 

(ml) 

Result 

Toxin neutralized 
by NY 5 autUoxLnt 

Streptococcus NY 6 

Unheated 


3.0 

+ 

„ 

(Type 10) 







Iloatod 56* 0- 30 

Diln 

1.0 

+ 


and 

80“ - 30 


1.0 




100“ -- 20 

it 

1.0 


— 

Streptococcus BFO 

“ 100“ - 20 

41 

2.0 

■1' 

- 

(Type 2) 

100“ - 00 

41 

J.O 

— 

not done 


“ 100* - 60 

4< 

2.0 


II 


“ 100“ -120 

41 

1.0 


K II 


“ 100“ -120 

4f 

2.0 

— 

11 II 

Broth controls 

Tin heated 


2.0 


it 11 


HeaitKl 100“ 0.-120 

min 

2.0 


II II 


(+) "death within 10 min. 

(“) » no reaction. 

^ * OoDtalDt«d approximately 2,000,000 skin teat doflCH per ml. Dllnted 1:60 to contain approximately 30,000 akin tent 

doses Mr ml. 1.0 ml. contained 2 M.L.D. (moime, Table .1). 
t Toxins neutralized by cHjulvnlcnt units of antitoxin. 


trates of hemolytic streptococci in mice. For these 
reasons, unless it is shown that the lethal agent de¬ 
scribed remains in brotli cultures after absorption of 
erythrogenic toxin with antitoxin, it can not be con¬ 
sidered as distinct from erythrogenic toxin. Erythro¬ 
genic toxin probably is not the only factor involved 
in the toxic manifestations of hemolytic streptococcus 
infection in man. This seems quite evident from the 
observations of Kenny and Colebrook® on puerperal 
sepsis. There is some evidence that certain hemolytic 
streptococci produce a toxic substance when grown in 
tissue media.^ However, due to the diverse biological 
phenomena presented by the erythrogenic toxin, its 
presence as a ‘^contaminating factor” must be con¬ 
sidered in interpreting the results obtained in animals 
with any filtrate of the hemolytic streptococcus. 

Gkobgk E. Foley 

DBANTIOBNATBD BBBF BLOOD PLASMA 
AS A POSSIBLE SUBSTITUTE FOR 
HUMAN BLOOD PLASMA^ 

SiKCB racemination of protein is accompanied by 

Kenny and L. Colebrook, Jmr, Path, and Bad., 

44; 91,1287. 

, ''To be published. 


bution of the alkaline plasma progressively reduced 
the toxicity. It was found that eight hours was the 
longest period which plasma could be treated without 
the development of toxic properties manifest on intra¬ 
venous injection into guinea pigs. The longest period 
of treatment which gave a product that did not have 
a primary oxytocic action on the isolated uterus of a 
guinea pig was one hour. Beef plasma which had 
been incubated one hour or longer with 0.5 normal 
sodium hydroxide and then neutralized was no longer 
antigenic when tested by gross anaphylaxis or by the 
more sensitive method using uterine strips from guinea 
pigs sensitized to native beef plasma. Even a five- 
minute exposure to 0,5 normal alkali destroys moat of 
the antigenicity of beef plasma. 

Most of the protein of beef plasma that had been 
treated for one hour with alkali can be precipitated 
with acid at pH 4.3 and redissolved in alkali. It can 
also be precipitated with alcohol, dehydrated with 
acetone, and the dried powder redissolved in water. 
In neutral solution the protein can be heated without 

1 From the Department of Pathology and t!ie Otho 8- 
A. Sprague Memorial Institute, University of Chicago. 

b/omt. Btol. Chem., 13: 357, 1912; 16: 263 and 271, 
1913. 

‘ ^ Protein Split Prodwts, ’' Philadelphia, 1913. 
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Goagnlaticm or apparent alteration of its properties* 
These facta form the basis of the procedure used 
in preparing large amounts of the modified plasma 
for physiologic experiments. Originally ultrnflltra- 
tion was used to '‘wash” out the excessive salt formed 
from the neutralization of sodium hydroxide. This 
process is slow and bacterial contamination is difficult 
to avoid. At the present time the routine procedure 
is as follows. A special citrated beef plasma of low 
bacterial count is obtained in five-gallon lots (from 
Armour and Company through the courtesy of Dr. 
Julius I). I^orsche). To each liter of the plasma is 
added 100 cc of 2 j 3 per cent, sodium hydroxide, both 
of which have been warmed to 37°. The mixture is 
placed in a 37° incubator for one hour, after which 
1.0 normal hydrochloric acid is added slowly with 
brisk stirring until a reaction of pH 4.3 is reached. 
The precipitate is separated and washed with a citric 
acid-disodium phosphate buffer at pH 4.3. The pre¬ 
cipitate is then finely suspended in about 700 cc of 
pyrogen-free distilled water and 30 ce of 22 per cent, 
sodium hydroxide added slowly as the suspension is 
vigorously stirred. The protein dissolves very rapidly 
and as soon thereafter as possible 1.0 normal hydro¬ 
chloric acid is added until the reaction is pH 7.3--7.4. 
The volume is then made one liter. If the solution is 
turbid it becomes clear on warming. It is sterilized 
by passage through a Berkefeld filter. The final prod¬ 
uct is a slightly opalescent solution with the appear¬ 
ance and viscosity of serum. An alternative procedure 
is to neutralize the mixture when it is taken from the 
incubator and then add 4 volumes of 95 per cent, alco¬ 
hol. The precipitate is washed several times with 95 
per cent, alcohol and finally extracted with acetone 
until the filtrate is colorless. The protein, when dry, 
is a fluffy white powder from which solutions of a 
desired concentration can be prepared by adding 
saline and heating for about 15 minutes in an Arnold 
sterilizer. Beef serum can be used, as well us plasma, 
in the procedure described and gives a satisfactory 
end product. With serum the solution is lighter in 
color and can be more easily passed through a Berke¬ 
feld filter. 

Experiments are under way (in collaboration with 
Dr. Howard C. Hopps) to find the therapeutic effect 
of the modified plasma on experimental shock, A 
normal dog given, while under ether anesthesia, 500 
cc of the substance containirvg 5 per cent, protein 
showed no change in respiration and a slight rise in 
blood pressure apparently due to increased blood vol¬ 
ume. Allowed to recover, this animal disclosed no 
untoward effect which might be attributed to the in¬ 
fusion. Dogs brought into shock by massive bleedinifs 
have been successively treated by infusion with the 
modified plasma. Their blood pressure is readily re¬ 


stored and Ibey survive what otherwiae would have 
been fatal shock. An animal used a second time in 
such an experiment, three we^s after the first experi¬ 
ment, likewise recovered and showed no effect that 
could be ascribed to a sensitization from the previous 
infusion. 

It is generally believed that the loss of antigenicity 
which a protein undergoes when treated with strong 
alkali is due to racemization. Tlte changes produced 
in beef plasma described above are apparently not 
due to racemization for the following reasons: (1) 
with complete racemization optical rotation is brought 
to an irreducible minimum. The optical rotation of 
modified beef plasma after one hour of treatment with 
0.5 normal sodium hydroxide is but slightly altered; 
(2) with complete racemization the treated protein is 
no longer digestible by proteolytic enzymes or putre¬ 
factive bacteria. Modified beef plasma is readily di¬ 
gested by pepsin and btajomes putrefied on standing 
exposed. 

The cause of the loss of antigenicity from short 
exposure to alkali is not yet fully determined. During 
neutralization of the alkaline plasma a very strong 
odor of hydrogen sulfide is given off. This suggests 
the destruction of cystine and other sulfur-containing 
amino acids. It is possible that other amino acids, 
including those that are believed to be necessary for 
antigenicity of proteins, are also destroyed. If this 
be true the modified beef plasma may be considered 
analogous to gelatin which is produced by hydrolysis 
of collagen. Gelatin is deficient in certain amino 
acids, a fact which has been related to its lack of 
antigenicity. 

JULIAK H. liBWxa 
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ASTRONOMICAL PROBLEMS OF TO-DAY* 

By Sir JAMES JEANS, P.R.S. 

PRorsBSOE or astronomy, the royal institution 


This evening I propose to discuss a group of prob¬ 
lems relating to tbe central problem of the structure 
of the universe. No final or definite answers have yet 
been found for these, so that we shall be discussing 
questions rather than answers. 

The earliest astronomy was geocentric, the earth be¬ 
ing supposed to be the center of the whole universe. 
This view was not based on astronomical evidence but 
had its roots in man’s self-esteem, in his want of 
imagination and In the meagemess of his scientide 
Icnowlec^, It met its end in the arguments of Coper¬ 
nicus and in the observations qf Galileo. 

It was succeeded by what we may call a heliocentric 
astronomy, in which sun was supposed to be at or 
near the center of the galactic system and possibly also 
of the whole UHivepse, This view did not result from 
Shy human frail^j there seemed to be good scientific 
®v}d«he$ lor it. 

^ the Boyal Inetituthm of 


For a superficial study of the sky shows that those 
stars that appear brightest to us, and so are presum¬ 
ably nearest to us, are scattered fairly uniformly in 
the different directions of space, while the Milky Way 
divides the sky into exactly equal halves and itself 
looks about equally bright in all its parts. All this 
seemed to indicate a disc-sliaped system of stars, with 
the SUB lying in the central plane of the disc and fairly 
close to its center. Such a view of the structure of 
the galaxy appeared to find confirmation in the pio¬ 
neer researches of the two Herschels and in the later 
investigations of Kapteyn, Searea and others. 

We know now that it was entirely wrong. It was 
wrong because these investigators had assumed that 
space WAS entirely transparent to light. We know 
now that the whole galactic system is permeated by a 
patchy fog of obscuring matter, which is not dense 
enough to affect the light of the nearer stars appre¬ 
ciably bat blots out the more distant stars entirely. 
This fog makes the greater part of the galactic system 
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invisible to ub; if our predecessors thought they were 
at the center of the galactic system, it was as a man 
who is in a forest in a thick fog may think he is at tlie 
center of the forest, although in truth he is only at 
the center of the small group of trees he can see 
through the fog. 

We know now that the center of the galaxy is far 
removed from the sun and that the sun, like all the rest 
of the galaxy, is revolving round this distant center. 
Observation shows that the sun’s period of rotation is 
about 250 million years and that its orbital speed is of 
the order of 270 kms. a second. These purely obser¬ 
vational data show that the galactic center must be at 
a distance of about 36,000 light-years from the sun. 

It used to be thought that our own particular galaxy 
was far larger than any other in the sky, but it is now 
clear that all galaxies are very similar in size and also 
very similar in mass. Our own galactic system can be 
weighed by calculating the gravitational force it exerts 
on the sun to keep this moving in the orbit already 
described; the requisite mass comes out at about 150,- 
000 million suns. It is also possible to weigh a close 
pair or cluster of galaxies by calculating the gravita¬ 
tional force they must exert on one another so as to 
prevent the more rapidly moving members running 
away into space. The average mass needed usually 
comes out at about that just mentioned for our own 
galaxy, most estimates ranging from 95,000 million to 
200,000 million suns. On the evidence at present 
available the galaxies seem likely to differ far less 
one from another than the stars of wliich they are 
composed, and we are led to picture the astronomical 
universe as consisting of a number of siirdlar units— 
our own galaxy and the other galaxies—rather like 
the molecules of a gas. 

On pointing a telescope in different directions in 
space we see fields of stars which differ greatly from 
one another, a consequence of the finite size and defi¬ 
nite structure of the galaxy. No comparable varia¬ 
tions are to be found in the fields of galaxies seen in 
different directions in space. Clusters may be seen 
here and there, also bare patches in places, but broadly 
speaking the galaxies seem to be scattered fairly evenly 
through space, tlie average distance of neighbors be¬ 
ing something over a million light-years. We do not 
know whether this uniformity of distribution persists 
through the whole space or not, for the galaxies that 
we can see may perhaps form only a small part of 
some grander system, built on such a scale that no 
appreciable difference of structure occurs within the 
distances accessible to our telescopes. 

If, however, the distribution is uniform through the 
whole of space, then space must be finite; otherwise 
it would contain an infinite amount of matter and the 
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gravitational force from this would be infinite, which 
is contrary to the fact. This alternative, then, bzings 
ua to the type of universe which Einstein contemplated 
in his original relativity theory. Space is curved with 
a positive curvature—like the surface of the earth— 
and is filled with matter of which the average density 
is everywhere the same. On this theory the size of 
space is determined uniquely by the average density 
of matter, much as the size of an expanded balloon 
depends on the density, and so on the pressure, of the 
gas inside it. Prom the data already mentioned, we 
can deduce that the average density of matter in space 
must be of the order to 10 gms. per cu.cm., or about 
one atom to the cubic yard. With this density the 
radius of space must be about 3,300 million light-years 
—at least if the whole structure is at rest in a config¬ 
uration of equilibrium. Thus the whole range of our 
biggest telescopes would be only a minute fraction of 
the size of space. 

This seemed to provide a possible and consistent 
seJieme until Friedmann and Lemaitre showed that 
such a universe could not stand at rest in equilibrium. 
It would be unstable in the sense that space itself 
would have to start either expanding or contracting. 
Some lime after this, Hubble and Humason found dis¬ 
placements in the spectra of distant nebulae which, if 
interpreted in the simplest way ns Doppler effects, 
showed that the distant nebulae were all receding from 
us and suggested that space might actually be ex¬ 
panding just ns Friedmann and Lamaitre had pre¬ 
dicted. Observation showed that the rate of expan¬ 
sion would be the same everywhere and such that, if it 
were maintained at its present value, the linear dimen¬ 
sions of space would be doubled in about 1,800 million 
years. 

This in turn suggested that the universe might have 
started as an Einstein universe of the kind already 
described and that the inherent instability of such a 
configuration had caused it to expand to its present 
dimensions. But the theory of relativity could not 
deduce the present dimensions, either from the present 
density of matter or otherwise, Einstein^s relation be¬ 
tween size and density referring only to a universe at 
rest in equilibrium. 

Eddington has claimed to solve the problem by quite 
different methods. In brief he believes that the total 
number of protons in the universe must be 136 x 2®“®, 
there being also «n equal number of electrons; he has 
produced arguments to show that there can not, from 
the nature of things, be anything other than this. 

Knowing the nuihber of particles in the universe 
and the mass of each, it is easy to calculate the t^al 
mass of the universe, and hence the dimensions, i^nce 
we already know the average density to be about 10’^*®; 
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the radius of curvature oouiee out at some 2,000 or 
3,000 xnUUons of light-years. But if the universe 
started as an Einstein universe in equilibrium, then 
the total mass it contained—the known total mass of 
(ill Eddington’s particles—would fix its curvature defi¬ 
nitely and precisely. Eddington calculates that the 
radius of curvature would then be 1,068 millions of 
light-years. Thus the expansion of the universe up 
lo the present can only have increased its dimensions 
some two or three fold, a process which would occupy 
only a few thousands of millions of years. This agrees 
well enough with what we know as to the age of the 
earth, for it seems probable that the earth came into 
existence between 2,000 and 3,000 millions of years 
ago, the sun then being at the very beginnings of its 
existences as a star. It also agrees with Tvhat we know 
as to the ages of the stars; if present conjectures as 
to the mechanism of stellar radiation are right, the 
stars can hardly have contained available energy to 
provide radiation for more than a very few thousands 
of millions of years. 

The problem has been attacked on different lines by 
Milne, Dirac and others. After the geocentric and the 
heliocentric universes had been banished from astron¬ 
omy, the apparent recessions of the nebulae seemed 
to suggest a gulacto-centric universe, with our own 
galaxy as the center from which all others were mov¬ 
ing radially away. Milne based his theory on what he 
described as the “cosmological principle”—the uni¬ 
verse is not in any way centered in our galaxy; this 
occupies no specially favored })osition, so that the juc- 
ture which an inhabitant of our galaxy draws of the 
large-scale features of the universe would be equally 
valid for any other galaxy. 

With the help of this principle Milne draws u pic¬ 
ture which seems at first sight to describe something 
totally different from the expanding universe of Fried¬ 
mann and Lamaitre. But Kermack and McCrea claim 
to have shown that the two pictures differ only in the 
way in which two maps of the same country differ 
when they are drawn on different projections—if we 
compare the relativity picture to a spherical projec¬ 
tion, then Milne’s picture may be compared to a Mer¬ 
cator projection. MeVittie has recently claimed that 
Milne’s results do not really depend on the cosmolog¬ 
ical principle at all, but can all be deduced from as¬ 
sumptions which Milne has unwittingly introduced 
under an erroneous impression that they are axio¬ 
matic* But all this is still under discussion. 

Another line of investigation was opened by Dirac, 
possibly under the influence of a remark which Ed¬ 
dington made as far back as 1923. 

Physies provides a natural unit of- force, namely, 
the attraction between the nucleus and the electron 
in the hydnigen atom. Astronomy also provides a 


natural unit of force—the force with which the same 
two particles attract one another gravitationally. 
This latter unit is very small in comparison with the 
physical unit, the two standing in the ratio of 1 to 
2.3 X 10^^. This is of course a pure number and so is 
independent of the particular units we use for our 
measurements. We have already mentioned another 
large number—the number of protons in the universe, 
which Eddington claims must be 1.57 x 10'^'^. The 
square root of this number is 3.9 x 10®® and so is very 
close to the ratio of the electric and gravitational 
forces just mentioned. Eddington and Dirac have 
both suggested that the agreement is too good to be 
the result of a mere coincidence; they prefer to think 
that it must result from some fundamental property 
of the universe. 

Again physics provides a natural unit of time. It 
can be expressed in a variety of forms, the simplest 
being that it is the time light takes to travel across the 
diameter of an electron, about ] .25 x 10'®® secs. As¬ 
tronomy also provides a natural unit of time; it is the 
fictitious time that the various galaxies would take to 
reach their present positions if they had all started 
.simultaneously from a point and traveled uniformly 
at their present speeds of motion. This time is the 
same for all galaxies, being the 1,800 million years 
just mentioned. Again the ratio of these two units 
is a very large number; this time it is 4.5 x 10®^, which 
is very near to the large numbers already mentioned. 
Again we must assume that the agreement is not a 
mere accident but must represent something in the 
order of nature. 

We do not know what Ls the explanation of these 
apparent coincidences, but they seem to conceal some¬ 
thing which has not yet been fully explained and 
which, when fully understood, may prove to be of out¬ 
standing importance. It is true that Eddington’s re¬ 
searches provide an explanation but only in a rather 
special and very recondite form; it looks as though 
this explanation is only a special case of something 
simpler and far wider. 

Some investigators have gone further than this and 
traverse, as it seems to me, very dangerous ground. 
The age of the universe, expressed in terms of the 
natural physical unit of time, proves once again to be 
of the order of 10®® and the suggestion is made that 
this also can be no mere accident, but it must express 
something in the fixed order of nature. The weakness 
in this argument is, as it seems to me, that the basic 
fact on which it rests can be put in the simpler form 
that the age of the universe is some one, two or three 
times the time in which apace doubles its dimensions 
and that, when it is so expressed, it is difficult to find 
any “coincidence,” either real or apparent. The sup¬ 
posed coincidence is seen to be merely a simple trans- 





formation of one whidb has already been dealt wifli 
and we muat not, so to apeak, try to caah in on ti^e 
same coincidence twice over. 

Let us, however, waive the objection and accept the 
suggestion made. We have then to suppose that all 
the numbers of the order of 10^®, including the age of 
the universe, owe their approximate equality to some¬ 
thing in the fixed order of nature. When the universe 
attains to .10 times its present age, the 10®® which mea¬ 
sures its age will have increased to 10^^ and all the 
otlier big numbers will have done likewise. Thus while 
the ratio of electrical to gravitational attraction will 
be ten times wbat it now is and so on, the number of 
particles in the universe will have increased 100-fold, 
so that creation must still be in progress. In brief, 
some or all of the quantities that wo used to regard 
as unalterable constants of nature lose their quality of 
constancy and must chatxge continually with the time. 
Milne was led to the same conclusion by a very dif¬ 
ferent road; he reached it from a study of his cosmo¬ 
logical principle. By whatever road we arrive, we 
come into a fantastic new world. 

Wc may avoid the need for a continual creation of 
matter by supposing that the natural physical unit of 
time changes pari passu with the age of the universe. 
Then the measure of the age of the universe stays 
always the same as does also the number of particles 


in the universe. But now we find that eith^ tbh mass 
or the dharge of an electron must ccmtmually chanupe* 

All these seem strange to old-fashioned physice, hitt 
it simpliiios some things and removes some dit&eultieiL 
When, for instance, we study the spectrum of a nebula 
at 250 million light-years distanoe, we are in effect 
watching the emission of light from atoms as they 
were 230 million years ago. And a simple interpreta¬ 
tion of what we see is that the atoms of those days 
were not the same as the atoms of to-day. Hydrogen 
atoms seem to have given out radiation of longer wave¬ 
length than they do now, and so were apparently 
larger—or perhaps their electrons moved more slowly 
in their orbits and so took longer to complete their 
revolutions, possibly because the electric attraction on 
them was less intense. Tlmrc are many possibilities, 
each with its merits but also with many demerits. 

Whatever the final solution of this vast problem 
may prove to be, it is already clear that there is no 
solution on the lines of tlie kind of dynamics that we 
learned at school. Tlic mechanical interpretation of 
the universe fails as completely in the large-scale 
world of astronomy as it has already failed in the 
small-scale world of atomic physics. The quantum- 
theory has replaced mechanics in the physical world; 
we still do not know what is destined to replace it in 
the world of astronomy. 


SCIENCE IN CHINA 

By CHUNG YU WANG 

OOUNSELliOR, ACADEMIA SINICA: TBCHNIOAD BXPBET. MINIBTRV OP ECONOMIC AITAIBS 


China is, paradoxical as it may seem, the youngest 
and the oldest in science among the family of nations. 
Tlie remark of Gore about Western civilization, that 
**the origin of many important discoveries lies buried 
in tlie obscurity of past ages,*' is none the less true 
of Chinese inventions and discoveries. It may be re¬ 
called that compass, paper, printing, glass, porcelain, 
gun-powder, etc., were discovered in China long be^ 
fore the time of Galileo, Bacon and Newton, In the 
realm of physical and biological sciences, some fun¬ 
damental conceptions may be found buried in some 
Chinese ancient olassiea. 

In the twelfth and thirteenth centuries, as a reaction 
against the “Subjective Philosophy” of Zennism, the 
“Rational Philosophy” of the Neo-Confucian philoso¬ 
phers was heralded in with the slogan “go to the 
things and investigate their reasons,” a phrase as if 
taken put of Bacon's “Novum Organnm.” The great¬ 
est leaders of this movement were Chang I (1022 to 
1107 A.D,) and Cbu Hai (1129 to 1200 a.d.). Chu Hsi 
wrote: “In every human mind, there is the knowing 


faculty; and in everything there is its reason. The 
incompleteness of our knowledge is due to our insufB- 
eiency in investigating the reason of things. The 
student must go to all things under heaven, begimung 
with the known principles, and seeking to reach the 
utmost. After sufficient labour has been devoted to 
it, the day will come when all things will suddenly 
become clear and intelligible” (translation by Dr., 
Hu Bhih). This statement soiinds quite modem in 
the sense that it may be construed to indicate Gie 
problem and jnrooedure of what is now called science* 
Unfortunately, in the ensuing centuries, this move^ 
ment, due to the introverted mentaUty of its leaders, 
had degenerated into a mere study of the classics of 
the anetents, and trough centuries of classical 
tion, by which, as Carlyle pertinently remarks, '^tbey 
do attempt to make their Men of Lettere their govCr^ 
nom,” the study of seienee was muffied and stifledi 
The real awakening of China to the apirit ^ 
eharaeter of sdenoe, due undoubtedly to the 
of the return of 
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pure aiftd applied seienoee in America and Europe, 
may be said to haTe begun only within the laat twenty- 
dve yoare, although desultory attempts to introduce 
western sciences into China had been made in times 
past. The interest and enthusiasm with which the 
Chineae are now leaning toward the pursuit of both 
pure and applied sciences may be gleaned from the 
fact that the percentage of students in higher institu¬ 
tions of leomiug in China, majoring in pure sciences, 
increased from 7.6 in 1928 to 13 in 1936, and that the 
percentage of students in both pure and applied 
sciences increased from 27 in 1928 to 43 in 1936; 
that is, within a period of about ten years the per- 
csentage of the number of students taking up either 
pure or applied sciences is about double. 

The same trend of increase can be discerned in the 
number of Chinese students studying in the United 
States and Canada. The percentage of Chinese stu¬ 
dents studying both pure and applied sciences in¬ 
creased from 30 in 1934 to 50 in 1942, while that of 
Chinese students studying only pure sciences increased 
from 3 in 1934 to ID in 1942. 

More astonishing is the growth of learned societies 
and research institutes of both pure and applied 
sciences daring recent years in China. Whereas be¬ 
fore the establishment of the Chinese Republic in 
1912, there were only a few insigniticant so-called 
learned societies of sciences, in 1936 there were found 
hfty-three learned societies and research institutes for 
natural sciences and sixty-nine for applied sciences. 
Naturally, paralleling the growth of these societies 
and institutes, is the increase in the number of publi¬ 
cations dealing with both pure and applied sciences. 
Thus there were published in 1936 forty-two different 
kinds of periodioals, bulletins or transactions, devoted 
exclusively to these sciences. However, it should be 
mentioned that not a few of these societies and pub¬ 
lications, just mentioned, may seem mediocre in their 
activities and contents, if judged by the Western 
standard; yet, within only a span of about twenty-five 
years, tii^ey have fared pretty well as a whole in their 
contribatiema to edenee. 

Science connotes research; and the researdi work¬ 
ers in sdence are mostly men trained in the higher 
institntions of learning. To borrow an apt analogy 
fr<mi Professor Papin, it may be said ^Wentific and 
cngiiieemg research is the honey-gathering process; 
iBcn trauied and dieciplined in this field of inquiry 
are the hone^r-gathering bces.’^ Now it is gratifying 
to note that both the bee and the honey are in the 
prodsas of beeondng in Chinese higher institutions of 
lepuiOg, Beforo ^e present Sino-Japanese War, 
a himdred and eight institutions of higher 


forty-two of wbioh were universities, thirty- 
and ^irty<^two tedmological 


and professional schools. Since the war began in 
1937, fifty-six Chinese universities and colleges have 
been moved into Free Chnia, seventeen have been sus¬ 
pended, while the remaining thirty-five institutions in 
occupied China have led a precarious existence 
certainly not a few of them have been closed. 

About less than fifty years ago there did not exist 
in China any institutions of learning worthy of the 
name of a univeirsity. In fact the first government 
university, wherein sciences were taught, of necessity, 
in a mediocre manner, was established in 1895. It is 
indeed remarkable that within this short span of years 
China has almost caught up with the other nations 
in the pursuit of sciences which has taken the United 
States about a century and the European countries 
about three centuries to reach the position in which 
they stand to-day. This urge on the part of the 
Chinese to take up science in such an accelerating 
rate has been in a large measure due to the catalytic 
action of both American and European scientific 
thoughts on tlie Chinese mind. 

Foremost among the many scientific research insti¬ 
tutions in China are the Research Institutes of the 
Academia Sinica and the Geological Survey of China. 

The Academia Sinica was established as a govern¬ 
ment institution in 1927 and is constituted of eleven 
institutes; they are the Institute of Physics, the In¬ 
stitute of Chemistry, the Institute of Engineering, the 
Institute of Biology, the Institute of Astronomy, 
the Institute of Geology, the Institute of Meteorol¬ 
ogy, the Institute of Mathematics, the Institute of 
History and Philology, the Institute of Social Sciences 
and the Institute of Psychology. These various insti¬ 
tutes have been removed to different parts of Free 
China since the commencement of the present Sino- 
Japanese War. Dr* Chiu Chia-hua is now acting 
president of the Academia Sinica* 

The Institute of Physics, originally located in 
Shanghai, has been moved to Kweilin and Kunming. 
In addition to the manufacture of scientific instru¬ 
ments for educational institutions, construction of 
radio broadcasting equipment and the manufacture 
of vibrator rectifiers, it is now engaged in the design 
of super-hetero-dyne receivers with crystal filters, re¬ 
searches on terrestrial magnetism, and on the mag¬ 
netic properties of ferro alloys and steels. 

The Institute of Astronomy, now located at Kun¬ 
ming, is engaged in the following lines of research 
and activities: solar research, photographic studies of 
variables and comets, determination of latitudes and 
longitudes and the studies of star clusters in the 
galactic system, orbits and cpbemerides of comets and 
planetoids. 

The Ibsiitute of Meteorology in Chungking is now 
devoted to wartime military aeronautical needs. The 
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projected activities of the mstitute are the establiah- 
ment of additional observation stations in the north¬ 
western and southwestern provinces, the study of 
long-range weather forecasts and the use of wireless 
meteorological instruments. 

The Institute of Engineering, whose past work in 
the research of iron and steel has been suspended for 
lack of proper equipment, is now carrying on in Kun¬ 
ming some research work along the following lines: 
tungsten metallurgy, manufacture of glass and survey 
of raw materials for glass manufacture. 

The Institute of Geology, under the able direction 
of Professor J. S, Lee, has been doing excellent work 
in the field of Chinese geology. HU contributions to 
Chinese geology are numerous, but his most outstand¬ 
ing works are his “Studies of Graptolitos'’ and his 
treatise on the “Geology of China,’^ which latter has 
become a classic for students of Chinese geology. 

Of all the different brandies of science now pas¬ 
sionately pursued in China, the science of geology 
bears the most fruitful results. The story of the ac¬ 
complishments of Chinese scientists in geology during 
the last twenty-five years is alone sufficient to demon¬ 
strate the innate quality of Chinese mentality for 
science. It is remarkable that as early as 1200 A.D., 
Chu-Hsi, the Neo-Confucianist, made the following 
observation: “In high mountains there arc shells. 
They probably occur in the rocks, which are the soil 
of older days, and the shells once lived in the water. 
The low places became high, and the soft mud turned 
into hard rock ” 

It was an event of no small significance when the 
Chinese Geological Survey was inaugurated in 1916. 
This event was brought about by two brilliant Chinese 
scientists, Dr. V. K. Ting, now deceased, and Dr. 
Wong Wen-hao, now Minister of Economic Affairs 
and chairman of the National Resources Commission, 
who, of verity, may be regarded as fathers of geo¬ 
logical science in China. Time does not permit me to 
enumerate here the contributions of the many Chinese 
geologists in the fields of paleontology and stratigra¬ 
phy and other branches of geology. They can be 
found in the bulletins, memoirs and paleontological 
monographs, the latter grouped under the name of 
Palaeontologia Sinica, published by the National 
Geological Survey of China. However, it is appro¬ 
priate for me to mention at this juncture the name 
of my old teacher. Dr. A. W. Grabau, who has had 
a great deal to do with the training of young Chines^ 
geologists, inspiring and guiding them in their re¬ 
searches. 

Due to the emergency of the war in China, it is but 
natural for Chinese scientists and technologists to 
turn their energy and efforts in winning the war. 


The seventeen laboratories of the National ResoureeB 
Conamission are doing researches in raw materials, in 
industrial techniques and in better production meth¬ 
ods. Experiments are being carried on in finding the 
magnum bonnm condition for the distillation of aloo- 
hol from fibrous plants; tong oU, once a valuable 
product for export, is being processed to yield syn¬ 
thetic gasoline and rubber; motors of different de-. 
scriptions are manufactured in the electrical labora¬ 
tory; the machine shop laboratory is turning out 
machines of every description for the various indus¬ 
tries. 

One outstanding achievement of geological sciences 
since the outbreak of hostilities in China is the dis¬ 
covery of an immense oil field, northwest of Lanchow, 
the capital city of Kansu Province. It is estimated 
that the reserves of this field contain fully 140,000,000 
barrels of crude, equivalent to about 1/130 of the 
oil reserves in the United States. Efforts are under 
way to produce 10,000 barrels per day. 

Japan’s war of aggression has precipitated an un¬ 
precedented mass migration of Chinese students, both 
boys and girls, and their professors to the hinterland 
of China. The epic of the odyssey of these intellec¬ 
tuals treking thousands of miles with their books and 
laboratory equipments, through trials and tribula¬ 
tions, requires abler pen than mine to describe. From 
this you may readily imagine the difficulties under 
which science is now being pursued in Free China, 
lu spite of such difficulties, in lack of materials and 
equipments, studies of sciences are being carried on. 
To show you how the Chinese people appreciate the 
value of science, 1 would like just to mention the fact 
that the People’s Political Council, a war-time na¬ 
tional parliament, recently convened in Chungking in 
October of last year, passed a resolution to increase 
the appropriation for scientific and academic re¬ 
searches. 

In conclusion, allow me to voice one of the many 
hopes of Chinese scientists witli respect to their future 
work after the termination of this global war. You 
have been helping China as a member of the family 
of the United Nations in many ways during the prog¬ 
ress of this war. We thank you. We, as your col¬ 
leagues, however, dare to bespeak your future help 
in the rebuilding of our bombed-out universities, 
laboratories and libraries, as soon as the pseudo- 
divine barbaric mission of the Japanese is crushed. 
We hope we are not unworthy of your help. The 
Chinese scientists in the future will, with renewed 
energy and aseal, do their share, by laying a brick 
here and there, in the building up of the Temple of 
Science. 
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DEATHS AND MEMORIALS 

De. Davip H. Nbwland, state geoloj^pist of New 
York, who retired three years ago, died on October 18 
at the age of SGventy*one years, 

Db. Thbodork DilleRj psychiatrist for the Altoona, 
Po., Army Induction Center, died on October 6 at the 
age of eighty years, 

A OORRKSPONDKKT M'l’ites: ‘‘Lieutenant Holland F. 
Lang, of the civil engineering staff of the Michigan 
College of Mining and Technology, Houghton, was 
killed in action souicwhere in the Southwest Pacific 
on October 7, a few days after his twenty-ninth birth¬ 
day and fourteen luontlis after he had been called to 
active duty ns a reserve officer. Lieutenant Lang 
joined the faculty of the Michigan college three years 
ago. A graduate of South Dakota State College, he 


had taught at his alma mater for two years. He was 
a uiembor of the American Society of Civil Engineers,, 
the American Road Builders^ Association, Scabbard 
and Blade, Blue Key, Delta Pi Chi Engineering So* 
ciety and Kappa Delta Pei social fraternity. Both as 
a teacher and ns a practising engineer, he was a young 
man of great promise; as an officer in the Army of the 
United States he had proved himself able and coura¬ 
geous.” 

The Alumnno Association of the Woman's Medical 
College of Pennsylvania axinounees the publication of 
a series of addresses delivered at a service in memory 
of the late Dr. Martha Tracy, dean of the college from 
1918 to 1940. Copies of the booklet may be obtained 
from the Alumnae Office at the Woman's Medical Col¬ 
lege. Proceeds of the sale will be placed in the Tracy 
Memorial Fund. 


SCIENTIFIC EVENTS 


THE POINT SYSTEM OF RATIONING* 

With the inauguration of a point system of ration¬ 
ing on March 1, 1943, the Office of Price Administra¬ 
tion became the administrative agency; and the pub¬ 
lic's traditional peacetime latitude of dietary choice, 
limited only by ability to pay, was abruptly curtailed. 
As point rationing was extended to include a broad 
range of meats, fats and processed foods, it became 
evident that certain institutions and certain groups of 
the population would, because of spednl dietary needs, 
require special consideratioil. Prominent among these 
were hospitals and those sick individuals whoso illness 
demands rationed foods in amounts greater than that 
provided by their “points.” On the Food Distribution 
Administration of the Department of Agriculture de¬ 
veloped responsibility for the equitable distribution 
of food and therefore responsibility for assuring the 
needs of the sick and of institutions earing for the 
sick. 

Furthermore, it was recognired that in recent years 
great advances have been made in the understanding 
of the vital role that dietary components play in the 
body economy under conditions of health, stress, dis¬ 
ease and convalescence. The role of these components 
can be evaluated with increasing precision in the light 
of modem nutritional research. Therefore in April, 
1943, at the request of Roy Hendrickson, director of 
the War Food Administration, Dr. Ross G. Harrison, 
chdtmon of the National Research Council, appointed 
ft group of nationally known physicians to advise the 

4The /(Hcrnal of the Axneriean Medical Assoedation. 


War Food Administration concerning the extent of 
these special needs and the best method of meeting 
them. 

Within the Division of Medical Sciences of the 
council this group was organized as the Subcommit¬ 
tee on Medical Food Requirements under the general 
jurisdiction of the Committee on Drugs and Medical 
Supplies, of which Dr. Walter W. Palmer, of Colum¬ 
bia University, is chairman. The subcommittee was 
composed of physicians representing various fields of 
medicine and consisted of Dr. William Stroud, Phila¬ 
delphia, chairman; Dr. Cecil Striker, Cincinnati; Dr. 
Alton Oehsner, New Orleans; Dr. C. W. Munger, New 
York; Dr. Clark Finnerud, Chicago; Dr. Gilbert Levy, 
Memphis, and Dr. Walter W. Palmer {ex officio)y New 
York. A first meeting was held in Washington on 
April 30 and May 1 at which the broad outlines of the 
problems involved were reviewed and discussed. At 
this and at subsequent meetings, representatives of the 
Civilian Food Requirements Branch, War Food Ad¬ 
ministration, and of the Food Rationing Division, 
Office of Price Adiiiinistration, were present to ac¬ 
quaint the Bubcommittee witli administrative aspects 
of the rationing program. Other committees of the 
National Research Council were called in consultation, 
notably the Conmiittee on Surgery and the Subcom¬ 
mittee on Tuberculosis. The opinions of individual 
specialists in certain fields of medicine were solicited. 
Finally all recommendations of the subcommittee were 
reviewed and approved by the parent Co^runittee on 
Drugs and Medical Supplies before transnussion to 
the War Pood Administration. 
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RARE CHEMICALS 

The following chemicals are wanted by the National 
Registry of Rare Chemicals, Armour Research Poun- 
dation, 33rd, Dearborn and Federal Streets, Chicago, 
Ill.: 

p-Aminophenylarsenoxidc 

ArsonophenylgJycineamide 

Haiursol 

Halarsol thioglycolUito 

Arsacctin, reduced 

Atoxylthioglycollate, reduced 

StovarsolthioglycolJate, reduced 

1,3,6- Triaminobenzcno triliydrochloride 

Diphenyl selenium difluorido (C,Hft)aSeFa 

Di-p-tolyl selenium difluorido (OH«CrtH*),8oF, 

Dodecyl amine hydrochloride 

Dodecyl amine acetate 

A denusinetriphosphnte 

Adenosinediphosphuie 

Adenylic acid (muside) up to 25 grams 

luosine 

Spermine (2 grams) 

Spermidme (2 grama) 

Trypansamidetbioglycoliate, reduced 

THE FINNEY-HOWELL RESEARCH 
FOUNDATION 

Ani^ounckmbnt has been made by the Finney- 
Howell Research Foundation, Inc., that all appliea- 
tione for fellowships for next year must be filed in the 
office of the foundation, 1211 Cathedral Street, Balti¬ 
more, Md., by January 1,1944. Applications received 
after that date can not be considered for 1944 awards, 
which will be made March 1, 1944. 

This foundation was provided for in the will of the 
late Dr. George Walker, of Baltimore, for the support 
of “research work into the cause or causes and the 
treatment of cancer.’^ The will directed that the sur¬ 
plus income from the assets of the foundation together 
with the principal sura should be expended within a 
period of ten years to support a number of fellowships 
in cancer research, each with an annual stipend of two 
thousand dollars, “in such universities, laboratories 
and other institutions, wherever situated, as may be 
approved by the Board of Directors.” 

Fellowships carrying on annual stipend of $2,000 
are awarded for the period of one year, with the pos¬ 
sibility of renewal up to three years; when deemed 
wise by the board of directors, special grants of lim¬ 
ited sums may be made to support the work carried 
on under a fellowship. 

Applications must be made on the blank fonn which 
will be furnished by the secretary or any member of 
the board of directors. 

THE BORDEN AWARD IN NUTRITION 

This award is given in recognition of distinctive 
reeeaM by investigators in the United States 


Canada which has emfdmsiaed the nutritive sighiifV*; 
cance of the components of milk or of dairy produ^ 
The award will be made primarily for the publication^ 
of specific papers, but the judges may recommend that 
it be given for important contributions over an ex¬ 
tended period of time. The award may be divided 
between two or more investigators. Employees of the 
Borden Company are not eligible for this honor. 

To be considered for the award, nominations must 
be in the hands of the chairman of the nominating 
committee by February 1, 1944. The nominations 
should be accompanied by such data relative to the 
nominee and his research as will facilitate considera¬ 
tion for the award- 

HKNBT a. MATTUiTi, 

Chairman of the Nominating Committee 

Thx State Univeksity or Iowa, 

Iowa City, Iowa 

JOINT ANNUAL MEETING OF SCIENTIFIC 
SOCIETIES IN CHINA 

A JOINT annual meeting of the Science Society, the 
Zoological Society, the Botanical Society, the Meteoro¬ 
logical Society, the Mathematical Society and the Geo¬ 
graphical Society of China was held at Pehpei, Chung¬ 
king, on July 18, 19 and 20. Despite the hot weather 
prevailing then, 240 members attended the meeting, 
which was presided over by Dr. Wong Wen-hao. In 
his opening address Dr. Wong said that a joint meet¬ 
ing like this was especially desirable in wartime, in 
that it is economical in time, labor and expenditure 
and enhanced cooperation between societies of a re¬ 
lated nature. In view of the present tendency to over¬ 
look the study of pure science, Dr. Wong remarked 
that truth is what the scientist values most, regardless 
of whether or not practical use can be derived from 
it; and he urged the pure scientists to be firm in their 
stand. As a geologist and Minister of Economic 
Affairs, he illustrated with first-hand examples to show 
bow what appeared to be purely a geological study 
at first, turned out later to be of much practical value 
in the detection of China^s natural resources. The 
address of the Generalissimo was then read, in which 
he declared: “Pure science is the foundation of all 
applied sciences. If we wish to stand up amoxxg the 
modem great nations there must not be the slighteisi 
tardiness in the prosecution of pure science/' While 
most of the official emphasis has been laid on the prac¬ 
tical side in the recent tide of national indosttdaUaar 
tion, it will do the nation good to remind people of 
the Bignificanoe of pure eoienee. 

In the business meeting, held on the first afternoon, 
Dr. J. Needham, F.E.S., was elected honorary nxember 
of the Science Society of China, in appreriatk^ of 
his dijifoguished academic wotik and bjis 8erri<« in 
SinorWeriem Scaence Cof^peratiem wh^ 
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7ibe fdx ioeietios Cfpent two forenoons in eonmnini- 
original papers of their respective sciences. 
More than three hundred papers were read. Brief 
ahstracts of these papers will be published before long 
in Chinese with additional English titles. 

One of the two remaining uftemoons was devoted 
to discussing the topic, '^Science and National Recon¬ 
struction,” with special reference to the problem of 
how science is to be promoted in China. Opinions 
were fonnulated on the following four points, which 
were presented to the Chinese government for their 
immediate adoption. 

(1) The government is requested to provide a largo 
fund in the forthcoming national budget for, and onlj for, 
the furtherance of scientific research and of the scientific 
education of the masses. 

(2) The personnel and equipment of the leading science 
institutes, such as those of Academia Sinica, must be 
materially augmented. 

(3) Efforts must be made on the part of the Govern* 
meat to establish cooperation between the scientists on 
the one hand, and the officials in charge of the planning 
of national reconstruction on the other, so as to render 
the resulting plans all the more practical and fruitful. 

(4) While the Government is considering sending a 
large number of young scientists abroad, it is doomed 
appropriate that such opportunities should be extondod to 
mature scholars also. Here again, the (h>vermneut is re¬ 
quested not to neglect pure science in favor of applied 
sciences and technology. 

The last afternoon of the meeting was reserved for 
a discussion on “International Science Cooperation.” 
To familiarize the audience with the subject under dis¬ 
cussion, four specialists were asked to talk about the 
cooperative measures hitherto undertaken, along with 
the sound results accomplished therefrom, with respect 
to agriculture, industry, meteorology, medicine and 
public health. Dr. Needham's address, entitled “In¬ 
ternational Science Cooperation in War and Peace,” 
was read next by Dr. H. C. Zen, president of the 
Science Society of China, in which the present posi¬ 
tion of Sino-Western Science Cooperation of the 
United Nations in the Asiatic theater was reviewed. 
He urged, above all, that Science Cooperation Service 
should be made a regular part of the forthcoming 
United Nations Relief and Reoanstruotion Board. 
The members were unanimous in the opinion that 
international science cooperation, founded on inter- 
uationa! understanding and gfood-will, is worth striv¬ 
ing for. Indeed, the Chinese scientists seek coopera¬ 
tion with no less enthusiasm than their friends of the 
West 

The j^Oeting was concluded at ni^tfall on July 20. 
A ^ihition intended for the public was or- 


THE BOCISTY OF CHEMICAL INDUSTRY 

WaUjiAOK Pattbk Cohok, of New York, was in¬ 
ducted as president of the Society of Chemical Indus¬ 
try, the international organization with headquarters 
in Ix^ndon, at a dinner meeting held on October 22 at 
the Waldorf-Astoria. About eight hundred ehemiats 
and industrialists, including heads of America's lead¬ 
ing chemical industries, attended. The meeting was 
under the patronage of King George VI. The British 
Government was represented by Sir Gerald Campbell, 
K.C.M.Q., British Minister at Washington, who pre¬ 
sented the chains of office to Mr. Cohoe and delivered 
an address. 

The event was a continuation of the proceedings of 
the annual meeting of the society held in London on 
July 9, at which Mr. Coboe was elected president to 
succeed Dr. William Cullen, of London, and which 
wiiB adjourned to reconvene in New York City. A 
cable message of felicitation from the council of the 
society assembled in London and signed by Dr. Cullen 
was read at the dinner, at whicJi Mr. Cohoe delivered 
the inaugural address. Dr. Foster I). Snell, head of 
Foster D. Snell, Inc., of Brooklyn, and chairman of 
the American section of the societ}', presided, 

Honorary membership in the society, by order of 
the council in London, was bestowed on Academician 
Alexei Bach, Soviet biochemist, and Dr. Te-Pang Hou, 
Chinese industrial chemist. These were conferred by 
Mr. Cohoe. The citations were as follows: 

Acauemician ALfEXXi Baoh : In conunemoratiun of hi# 
lifelong activities as a research worker in the realm of 
biochemistry, which branch of chemical Bciencc lie has 
enriched by his pioneering work. 

Born in 1867, he ia a member of the Academy of Sci¬ 
ences, which controls the researches of many thousands of 
workers who are engaged mainly on fundamental prob¬ 
lems. Together with Professor Zbarsky he established the 
Chomical Institute, named after L, Karpov, and is now its 
director. In 1920 he established the Biochemical Institute 
under the People’s Commissariat for Health, and both 
prior to this and since ho has been responsible for many 
original scientific papers which have won for him and his 
coworkors international renown. 

The cotmeil, in deciding to bestow this honor, selected 
with great care one whom they considered worthy, for in 
addition to his manifold contributions to our knowledge, 
he has through his long life shown unselfish devotion to 
science. Moreover, his career illustrates to a remarkable 
degree the beneficial infiucnco which a man of high scien- 
tiflo attainments can have on the general life of a com¬ 
munity. 

Da. Te^Pano HoU; In recognition of his distinguished 
pioneer services in establishing in China those chemical 
industries essential to the industrial life of a modem 
nation. 

Bom in Foochow, China, in 1890, ho is a life member of 
the Chinese Inetitute of En^neers and medalist thereof 
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‘*for the greatest contribution to the Chinese Chemical In¬ 
dustry life member of the Science Society of China j 
bachelor of science, master of arts and doctor of phUoso- 
phy; and author. Respected in China for his chemical 
ability and successful achievements, he has by his person¬ 
ality, energy and distinguished position been able to in¬ 
spire and lead his fellow countrymen to greater techno¬ 
logical accomplishment. 


vot. 

The council, in deciding to bestow this honor, is con¬ 
scious that Occidental Nations are indebted to the ancient 
Chinese civilisation for their first knowledge of silk, 
paper, printing, porcelain, gunpowder and the magnetic 
compass, and has selected with great care this distin¬ 
guished son of China who has carried Western chemical 
soience to his own country, thus enabling the West to 
repay, in part, a debt, centuries old, to the Chinese nation. 


SCIENTIFIC NOTES AND NEWS 


At the Chicago meeting of the Amoincan Jiistitute 
of Mining and Metallurgical Engineers the William 
Lawrence Saunders Gold Medal was presented to 
George B. Harrington, })reBident of the Chicago, Wil¬ 
mington and Franklin Coal Company, for “distin¬ 
guished achievement in mining.’’ The Anthony P. 
Lucas Medal was presented to Charles V. Millikan, 
chief petroleum engineer of Amerada Petroleum Cor¬ 
poration, in recognition of “his contributions to engi¬ 
neering in the development and production of petro¬ 
leum.’^ 

Dr. Gilbert E. Doan, head of the department of 
metallurgical engineering of Lehigh University, and 
his two associates, Dr. John Frye and Robert Stont, 
have received the Lincoln Award of the American 
Welding Society in recognition of research “repre¬ 
senting the greatest contribution to the advancement 
and use of welding for the year 1943.” 

Dr. Fred C. Koch, Frank P. Hixon distinguished 
service profe^or of biochemistry, emeritus, of the 
University of Chicago, was the guest of honor at a 
dinner on October 1, given by the Chicago Section 
of the American Institute of Chemists. He was pre¬ 
sented with a scroll enumerating his many contribu¬ 
tions to science. 

The Psychological Bulletin reports that the estab¬ 
lishment of a new loan fund at Ohio University, to be 
known as the “James P, Porter Ijoan Fund in Psy¬ 
chology,” was announced recently by Dr. A. C. Ander¬ 
son, professor of psychology, who headed a committee 
to formulate plans to honor Dr. Porter on his recent 
retirement from the teaching faculty. The money for 
the loan fund was contributed by former students and 
by members of the staff of the department. At a din¬ 
ner, Dr. Porter, who joined the faculty of Ohio Uni¬ 
versity as professor of psychology in 1922, was pre¬ 
sented with a book of letters from former students. 
For many years he was editor of The Journal of 
Applied Psychology. 

A SKETCH of the career of Dean Emeritus Mortimer 
Elwyn Cooley, of the College of Engineering of the 
University of Michigan, is given in the July number 
of the National Engmeer, It includes an article by 


Dean Cooley, entitled “Reminiscences of a Pioneer 
Engineer and Phlucator.” The Mortimer E. Cooley 
Bridge, between Cadillac and Manistee, Michigan, and 
the Mortimer K. Cooley Foundation of Engineering 
were named for Professoi’ Cooley- 

The Grocci*y Manufacturers of America have chosen 
Sir John Boyd Orr, who was largely responsible f<»r 
improving the nuliitive quality of the English diet 
in the face of wartime food shortages, as the 1943 
recipient of its annual award. The presentation cere¬ 
mony will be broad(iast on November 4 over a two-way 
transatlantic hookup by the Blue Network at the war 
conference of the manufacturers in New York City. 
Surgeon General Thomas Parran, of the U. S. Public 
Health Service, has been invited to present the award 
in an address at the conference. Sir John will accept 
it over the air from England. 

Officers of the American Society for Metala have 
been elected as follows: M. A. Grossmann, director of 
research of the Camegie-Illinois Steel Corporation, 
President; Dr. Kent R. Van Horn, research metallur¬ 
gist of the Aluminum Company of America, Cleve¬ 
land, Vice-president, and Harry D. McKinney, vice- 
president and works manager of the Driver-Harria 
Company, Harrison, N. J., Treasurer. William H. 
Eisenman will continue as national secretary of the 
society. 

Db. Harold C. Wiooers has resigned as assistant 
professor of physiology at the Medical School of 
Western Reserve University to become associate pro¬ 
fessor of physiology in the College of Medicine of the 
University of Illinois in Chicago. 

Dr. Max Mter Wintrobe, fomierly associate pro¬ 
fessor in the department of medicine at the Johns 
Hopkins University, has become professor of internal 
medicine and head of the department of the School 
of Medicine of the University of Utah. 

Dr. William I. Mtkrs, head of the department of 
agricultural economics and farm management and 
acting dean since the death of Carl E. Ladd on July 
23, has been appointed dean of the New York State 
College of Agrieulture, Ithaea, N. Y. 
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Db. John Laubbnok Kask> formerly assistant 
director of the Interna tionnl Pacific Salmon Fisheries 
Coninussion, has been appointed associate curator of 
fishes of the California Academy of Sciences. 

The Desert Museum at Palm Springs, Calif., which 
was closed for the summer on May 15, was opened on 
October 16, The curator, Sara Hinton, having been 
appointed head of the department of hematology’ in 
the Medical Hospital (Torncy Hospital) at Palm 
Springs, Professor and Mrs. T. D. A. Cockerell have 
taken charge of the rauseum. 

Vernon E. Brook, biologist with the Department 
of Research of the Fish Commission of Oregon, has 
been given leave for the duration of the war to become 
assistant to the administrator of fishery production 
and fishery analyst in the Office of the Coordinator 
of Fisheries. His headquarters are in San Francisco, 
where he is engaged in the administration of the Cali¬ 
fornia sardine fishery. 

C. Max HttUj, for the past eight years a research 
chemist with the Standard Oil Company of Indiana, 
has been appointed research associate in the Research 
Foundation, Ohio State University. 

Dr. Charles F. McKhann has resigned as profes¬ 
sor of pediatrics and communicable diseases at the 
Medical School of the University of Michigan and ns 
professor of maternal and child health in the School 
of Public Health, to become assistant to the president 
of Parke, Davis and Company, He will devote his 
time entirely to the scientific activities of the com¬ 
pany. 

William S. Richardson has been named head of 
the newly established chemicals division of the B. F. 
Goodrich Company at Akron, Ohio. 

The American Philosophical Society has made a 
research grunt of $1,000 to Dr. Herbert C. Brown to 
further his studies of steric strains as a factor in the 
stability of addition compounds. Dr. Brown recently 
joined the faculty of the Colle-ge of Liberal Arts at 
Wayne University as assistant professor of chemistry. 
He is now coordinator and consultant for an Army 
research project being carried out by the University 
of Chicago and the Ethyl Corporation. 

Dr. Howard C. Napfziqkr, professor of surgery in 
the Medical School of the University of California, 
has returned to San Francisco after making a survey 
of military medicine in England, Scotland, Sicily, 
North Africa and the Near East 

Captain Winohell M. Craig, U. S. Naval Reserve, 
chief surgeon at the Naval Hospital, Bethesda, Md., 
will deliver the W. J. and C. H. Mayo Memorial Lec- 
tore at the Medical School of Dartmouth College on 
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November 5. The title of his address will be **War- 
riors against Disease.” 

Dr. C, H. Mathkwson, chairman of the department 
of metallurgy of Yale University, gave the Campbell 
Memorial Lecture of the American Society for Metals, 
following the annual meeting. 

The Thomas William Salmon Lectures will be given 
on November 5, 12 and 19 at the New York Academy 
of Medicine by Dr. Abraham Arden Brill, lecturer on 
psychoanalysis at Columbia University. His subject 
will be “The Psychotherapeutic Contribution to Psy¬ 
chiatry.” 

The American Association of Physics Teachers will 
hold its thirteenth annual meeting jointly with the 
American Physical Society at Columbia University 
from January 13 to 15, 1944. Headquarters will be 
at the Hotel Pennsylvania. The third Richtmyer 
Memorial Le<;turc will be delivered at this meeting 
and the presentation of the Oersted Medal will be 
made. There will be joint sessions with the American 
Physical Society, invited and contributed papers, ex¬ 
hibits of newly developed instructional equipment and 
the annual business meeting. Professor R. C. Gibbs, 
of Cornell University, is chairman of the program 
committee. Moubers who desire to contribute papers 
(10 minutes) or exhibits to the program are asked to 
send titles and abstracts not later than November 20, 

Authorities on public health from six Latin Ameri¬ 
can universities are visiting the United States under 
the auspices of the Offitte of the Coordinator of In¬ 
ter-American Affairs and the Pan-American Sanitary 
Bureau in Washington, D. C. After a tour of schools 
of public health, members of the deputation will con¬ 
clude their visit to the United States with presentation 
of a report on South American public health schools 
at the annual meeting of the Association of Schools 
of Public Health to be held at the University of 
Michigan on November 7. At the same time a plan 
for the interchange of students, offering the facilities 
of their universities for the study of tropical diseases, 
will be presented. Dr. Oscar Vargas, San Jose, 
Costa Rica, representing the Pan-American Sanitary 
Bureau, is acting as leader of the group. The other 
members include: Alberto Zwanck, professor of hy¬ 
giene at the University of Buenos Aires; A. H. 
dePaulo-Souza, professor of public health at the Uni¬ 
versity of Sao Paulo, Brazil; Curios Enrique Paz- 
Soldan, professor of hygiene at the University of San 
Marcos, Lima, Peru; Federico J. Salveraglio, profes¬ 
sor of hygiene at the Medical School, Montevideo, 
Uruguay; Mario Prado, vice-director of the Institute 
of Bacteriology, Santiago, Chile; and Bernan Romero, 
professor of preventive medicine and public health 
at the University of Chile, Santiago. 
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A OONFSREVOE 0 & geodesy, aeronautical charts and 
topographic maps in which tw^ty-hvc diatinguished 
visitors from Latin America and Canada took part, 
was held recently in Washington* The conference 
■was sponsored by the American Geographical Society 
at the suggestion of the Committee on Cartography 
of the Pan-American Institute of Geography and His¬ 
tory, of which Pedro C. Sanchez is director. Dr. 
Andre C. Simonpietri is the secretary of the Commis¬ 
sion on Cartography. Headquarters are in Mexico 
City. The piirptwe of the committee is to promulgate 
uniform standards and technical methods which can 
be adopted by all the countries involved; to improve 
education and training in the science of map making 
through the exchange of professors and technical per¬ 
sonnel. Reports are being compiled in ouch country 
to indicate the status of mapping, complete with index 
cliarts showing geodetic control, completed and under 
way. Biographical data are being assembled on those 
engaged in cartographic work in each country and a 
glossary of scientidc terms used in mapping is being 
prepared in English, Spanish and Portuguese. Fol¬ 
lowing the (^inference in Washington the delegates 
inspected the i)roduction of aerial mapping equipment 
by the Bausch and Lomb Optical Company. 

As reported by Science Service, cultural leaders in 
the Western Hemisphere recently met in Washington 
in wiirtime session to consider how best to promote 
scienlilic and scholarly cooperation. The Inter- 
American Committee on Intellectual Cooperation, 
under the (diainnanship of Dr. Miguel Azorio de 
Almeida, Brazilian physiologist, is a Western Hemi¬ 
sphere regrouping of the national coimnittees on in¬ 
tellectual cooi)eration that were organized under the 
League of Nations a decade ago. Conferences were 
held in the buildings of the Pan American Union and 
the Carnegie Endowment for International Peace, 
with those organizations and the Division of Cultural 


Relktiona of the State Departoetit oooperaMng In ^ 
program. Dr. Waldo G. Leland, Erector of the 
American Council of Learned Societies, recently 
named chairman of the American Committee on Intel¬ 
lectual Cooperation, has been instrumental in arrang¬ 
ing the oonfereucti. The American delegate to the 
meeting is Dr, James T. Shotwoll, of Columbia Uni¬ 
versity, now honorary chairman of the American com¬ 
mittee. Other delegates are Dr. Victor Lascano, of 
Argentina, Dr, Julian Nogueira, of Uruguay, Dr. 
Alfonso Reyes, of Mexico, Dr. Coeme de la Torriente 
y Peraza, of Cuba, and Dr. Oscar Vera, of Chile. Dr, 
Herminio Rodriguez is secretary t»£ the committee. 
Te<ihnical experts present included Dr. Robert Valeur, 
of New York, Dr. Mariano BruU, of Cuba, and Dr. 
Antonio Castro Leal, of Mexico. 

Thk Earl E. May Seed Company has made a gift 
of $75,000 to Iowa State College, to be sjMjnt over a 
period of Ove years, for a study of the basic problems 
relating to the growth and development of the corn 
of Mexico and Central and South America, and the 
contribution the com of those areas may be.able to 
make to the United States. 

It is reported in Chemi<ial and Engineering News 
that a National Security Award has been established 
by the Office of Civilian Defense to give recognition 
to outstanding achievements of certain essential facili¬ 
ties in protecting the safety of employees, plants and 
production schedules from air raids, fire, sabotage and 
accident. A Board of Review has been formed to pass 
final judgment on records of plants nominated for the 
award. 

A Unithp Press dispatch reports that the Swedish 
Government has decided against the awarding of 
Nobel prizes for peace, literature, physiea, chemistry 
or medicine in 1943. 


DISCUSSION 


SYNAPSIS AND SYNGAMY AS STIMULATING 

PROCESSES OF PLANT DEVELOPMENT' 

Thb structural features of sexual reproduction in 
higher plants have been worked out and described 
with great precision, yet very little is known of the 
physiological aspects of this very important phase 
of their life. This despite the fact that most of the 
economic plants are grown for their seeds and fruit— 
organa and tissues associated directly or indirectly 
with reproduction. Even a cursory observation of 

1 Oontributioii from the Department of Horticulture, 
Missouri Agricultural Experiment Station Journal Series 
No. 909. 


lUiiuy species, especially the annuals, should eonvinoe 
one that sexual reproduction has a very marked effect 
on growth and development, certain important aspects 
of which are now being recognized and studied.. 

In a series of experiments, chiefly with horticultural 
plants, the effects of dev^oping flowers and fruit 
on vegetative growth have been amply demonstri^ed 
by the senior author,‘ which leaves little doubt about 
the conspicuous physiologioal control that these organs 
exert on metabolism, Tito influence, eharaoteriaed by 

s A. E. Mumeek, Tlmt 1 1 8-W, 1926: 7: 79- 

99,1932. Mo. Agr, 106,1927, , 

4ei. Soc. Bari. ScL, 211 274-276,1984; 40: m-264, t942. 
Orow/ft, 3: 296^3,1929, - V ^ 
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d^elo{>m6nt $xA function of flowers^ leaves, shoots 
and roots, is shown moat markedly after reprodnction 
has progressed towards completion, vie,, fruit and 
seed formation. 

An escaznination in detail of acme of the earlier, 
very signiUcant though less evident, stages of repro> 
duction has disclosed, that, in addition to an inhibitory 
or retarding influence, as is exhibited during fruit and 
seed development, a more or less speeifle stimulation 
also occurs with initiation of fruit development and 
the early stages of fruit setting.* Hence coincident 
with sexual reproduction, vegetative growth is first 
stimulated and later retarded, in tandem order as it 
were. 

The concept that, as a result of gametic union, 
growtli is stimulated was introduced and demonstrated 
some time ago (Murneek, 1926),* while later observa¬ 
tions suggested a Idmilar stimulation during synapsis 
(Murneek, 1937).* As a restilt of further study of the 
problem we have now on record considerable proof, 
details of which will be presented in a fortheoming 
publication, that during the process of sexual repro¬ 
duction metabolism is indeed accelerated, speci6cally 
at the approximate time of union of the chromosomes 
at meiosis (synapsis) and during union of nuclei at 
fertilization (syngaruy). The two periodic stimula¬ 
tions in growth, therefore, have their origins in the 
process of fertilization with its two cytogenetically 
important phases, chromosome conjugation and 
gametic union, accepting the view long current that 
synapsis is the Anal or culminating phase of the sexual 
process, and disconsidering for the present exceptional 
oases or alternating mechanisms, as in certain poly¬ 
ploids or parthenogenetic oi^aniams (Sharp, 1937). 

It has been possible for us to demonstrate repeat¬ 
edly by means of removal of reproductive organs at 
different stages of their development from a variety 
of plants (spinach, cucumber, strawberry and sour 
cherry) that a period of renewed growth, presumably 
arising from increased metabolic efficiency of the roots 
and leaves, follows earii of the above two crucial phases 
of reproduction. These intervals of accelerated ac¬ 
tivity in the plant manifest themselves by increases 
in vegetative extension, the production of fresh and 
dry matter, the absorption of soil nutrients, and the 
aeeumulation of products of photosynthesu. In in- 
^ florescences of many plants the post-synaptic and 
pOat-Byngamic periods are dharaciermed by an aug¬ 
mented doufalkm and changes in movement of the 
pedicels. Two spurts in growth and alterations in 
ntovement usually occur, one during bud development, 
tihe other following f^ilixation of the egg< 

« A. Murneek Mo, Jkgr, BU* 90, 1926. 

j^kU*W0B, ] 4S^, HL WlttWw anA A. K Mur- 

dm, Bee* Boi,, 40: 9OMt08,1942. 
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IMermlnations of catalase activity in develop¬ 
ing flowers and accessory tissues of the pear tree and 
corn plant showed two prominent peaks. The flrst 
increase followed synapsis in the microspore mother 
cells, the second occurred after nuclear fusion in the 
majority of the embryo sacs. 

Following the initiation of riiromosome conjugation 
in the staminate and fertilization in the pistillate 
flowers of corn, substanecs possessing marked growth 
stimulating properties (growth hormones) were pro¬ 
duced, the greatest concentration being attained within 
the tassels 10 to 14 days after beginning of synapses, 
and in, immature kernels an equal period subsequent to 
syngamy. The pre-syuaptio stage in the male and 
the pre-syngamic period in the female inflorescences 
were distinguished by an absence of growth sub¬ 
stances in the respective reproductive organs. The 
two maxima representing hormone concentration cor¬ 
respond quite precisely with (a) the peaks in catalase 
activity, and (b) the spurts in growth following 
gametophyte and embryo inception. 

Extracts of the immature corn kernels, applied in 
lanolin paste, were active in fruit setting and partheno- 
carpic fruit induction in the tomato. The set, yield 
and size of the fruit were superior to that obtained 
by means of artidcial pollination and by the use of 
synthetic growth substanecs. 

These results have an unexpected conflrmation and 
permit the inteiTDretation of certain heretofore un¬ 
intelligible results secured by Kreusler and his co- 
workers on the growth of the corn plant and published 
some 60 years ago.* A critical reexamination of their 
data and consideration of the time factor in morpho¬ 
genesis of the com plant reveal a striking correlation 
between (a) periods of greatest vegetative extenaion, 
accumulation of dry matter, absorption of soil 
nutrients and accumulation of photosynthetic prod¬ 
ucts (Kreusler’s data) and (b) peaks in production of 
growth hormones in the reproductive organs, as dis¬ 
closed by our studies. The intervals of maximal 
increase in stimulating substances followed closely 
in all cases the beginning of synapses in the flower 
buds and embryo initiation in the young fruit, 

A. E. Mitkneek 
S. H, WiTTWKR 

Hjtivebsitt or Missouri 

NAME AND CLASSIFICATION OF THE 
CURLY-TOP VIRUS 

Symptoms induced in affected plants are the best 
characteristics now known for the classiflcation of 
phytopathogenic viruses. The symptoms induced in 
beets as well as in other hosts by the curly-top vims 
complex would lead to the placing of this virus in the 

Kreosler, «« Landw, Johrh. 6: 759-780, 787- 
800,1277; 7; 686-564,1878 and 8: 617-622,1879. 
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loaf“curl. group described by Holmes^ as the family 
Rugaceae with the one geniis^ Ruga, Holmes has 
placed the curly-top virus in the yellows group, the 
family Chlorogenaceae, and in the single genus, 
Chlorogcnus, but the symptoms induced by the curly- 
top virus have little in common with those used to 
deacribe the family Chlorogenaceae, 

The specific epithet, eutetticola, is in error from an 
orthographic viewpoint because the proper root for 
the first member should have been eutettig-. The spe¬ 
cific epithet should, therefore, be changed. Changing 
the specific epithet affords the opportunity to choose 
a term that characterizes the curly-top virus and is 
not out of accord with present knowledge. The spe¬ 
cific epithet, eutetticola, was assigned by Holmes to 
the curly-top virus when no other vector was known 
except the beet leaf hopper, Kutettix tenellus (Baker). 
It is now known that this leaf hopper failed to trans¬ 
mit the variety of the curly-top virus that occurs in 
Argentina. Another vector, Agalliana ensigera Oman, 
serves as vector there. 

Because the curly-top virus causes in sugar beet and 
other host plants arrested development of invaded 
tissues, leaf curl, enations and other deformities rather 
than the symptoms used to describe the genus Chloro- 
genus, we propose that the curly-top virus be shifted 
to the genus Ruga. And, in view of the fact that the 
virus causes rough, pointed enations on the veins and 
rough distortion of the leaves and also in view of its 
vector relationships, wc jjropose that its specific epi¬ 
thet be changed to verrucoaans, to mean causing rough 
swellings. The name of the curly-top virus then will 
be Ruga verrucosans. 

Detailed studies on the Argentine curly top will be 
published later in a more extensive paper, 

Eubanks Carsnsr 
C. W. Bennett 

Division or Suoab Plant Investigations, 

U. S, Department or Aoricultuee, 

Riverside, Calif. 

THE PREPARATION OF SODIUM 
lODOACETATE 

In a recent issue of Science^ there appeared a 
request for sodium iodoacetate in the section devoted 
to **Rare CliemicalB.” It is difficult to obtain this 
reagent in pure form by the procedure customarily 
employed.2 The present note describes a simple 
method for preparing pure sodium iodoacetate in 
good yield from monochloroacetic acid. 

Monochloroacetic acid (10 gm) is dissolved in pure 

^ F. 0. Holmes, ' ‘ Handbook of Phytopathogenic Vir¬ 
uses.Burgess Publishing Company, Minneapolis, 1939. 

^Bcienoe, 97: 804, 1948. 

*W. A. Drushel and G. S. Simpson, Jour. Am. Chem, 
6oo., 39: 2453, 1917. 


dry aeetone (150 ml) containing sodium iodide (24 
gm). The solution turns brown and separation of 
sodium chloride begins almost immediately. The re¬ 
action is complete in 6 to B hours at room temperature. 
The sodium chloride is removed by filtration through 
sintered glass and washed with a little acetone. The 
combined filtrates are adjusted to pH 0.8, using 40 
per cent, sodium hydroxide. The precipitate which 
separates is filtered and washed with acetone, with 
chilled absolute alcohol and finally with dry ether. 
The product is powdered and dried in t>acuo. It is 
quite colorless and free from halide ion. Yield; 20 
gm (91 per cent.). 

Leon CkmoBima 

South Afrioan Institute for 
Medical Besraroh, 

Johannesburg 

ISOTEL, ISOTELIC 

It is surprising that no one has previously suggested 
(so far as the writer is aware) the use of the term 
isotelic (Gr. isos = same; tolos = purpose) to designate 
the relationship between entities which have the same 
purpose. 

The familiar term tsomcr (pL isomers) is used in 
chemistry to designate compounds made up of the 
same parts (Gr. isos = same; meros = part). In an 
exactly analogous way it seems logical and convenient 
to designate compounds which perfom the same func¬ 
tion as isotels (Gr. isos = same; telos = purpose). 

In biochemistry the need for such terms appears 
real in view of the fact that numerous cases can be 
cited of distinct chemical compounds which can re¬ 
place one another, for example, in the diet. Thus 
there are numerous isotelic forms (isoteU) of vitamin 
D as well as other vitamin inotels (including biotin 
isotels).^ In animal nutrition metliionine and choline 
may be said to be partially isotelic. In yeast nutrition 
P-alanine and pantothenic acid may be said to be mo- 
telic, since one may replace the other in nutrient media. 

The term vitamer has been suggested^ to designate 
vitamin forms which can replace one another. This 
term was obviously suggested also by the word isomer. 
Unfortunately, however, the wrong portion of the 
word isomer was used and as a result vitamer, aside 
from having a mixed Latin and Greek origin, has a 
definite but false etymology, meaning, life-part. This 
is meaningless so fur as the proposed use of the term 
is concerned. 

Roam J. Williams 

The University of Tjpxas, 

BlOOBEMlCAL iNaTlTOTE, AND 

Clayton Foundation for Research, 

Austin 

1 D. Burk^and R. J. Winzler, SmXNCs, 27: 2507, 57^60, 
January 15,1948. 
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SCIENTIFIC BOOKS 

SOIL SCIENCE guaraatees and finaness^ follows the chapters on chem- 

Fnndamentah of Soil Science, By C. E. Millar and ical properties and soil reaction; the chapter on soil 
L. M. Turk. Pp. xi -t- 462. 56 tables and charts, moisture includes sections on tile drainage, size of tile 
78 figures and a glossary of terms. New York: and so forth. This method of presentation undoubt- 
John Wiley and Sons. 1943. $3.76. edly adds to the interest of the subject, especially to 

Thr authors, professor and head of the department student with farm experience. The question nev- 
of soils and associate professor of soils, respectively, ertheless persists as to whether the method allows 
at Michigan State College of Agriculture, East Lan- sufficient time at this stage in his training for the full- 
sing, Michigan, announce in the preface that the book development of the less easily acquired background 
was iwepared for use as ^^a college textbook, a refer- necessary to the student majoring in soils, whose great 
ence book for farmers and owners of farm lands, and opportunity is at hand to acquire the more difficult 
as an ai 4 to any one desiring information on soils and fundanientals. 

their culture.” book is directly written, although at the cost 

Those who have made any attempt to teach soil some oversimplification, for example, in parts of 
science well realize the particular difficulties of sub- chapter on soil moisture and elsewhere, and much 
ject-raatter oiganization which the field of study rep- accomplished in integrating the various sub- 

resents. The task is not simplified by the need, in ject-matter divisions and making the entire book inter- 
most university departments of agriculture, for serv- osting and readable. It is believed that attention 
ing not only students wlio are later to become spe- niight advisably have been given to the more complete 
cialists in soils but also those who are not soils majors development of some of the fundamentals and in ac- 
but who should, nevertheless, have a fair general q^alnting the reader with the need for readiness, on 
knowledge of soil science. When to the needs of these for repeated future adjustment of his point 

groups are added the demands of farmers and land- view in order that he may be prepared to keep 
owners, the preparation of a single, readable and P^®® advances in soil physics, soil chemistry and 
satisfying book for all is a complicated undertaking. microbiology. It will appear to some that more 

The authors have dealt with the subject-matter in conscious recognition might advantageously have been 
nineteen chapters throughout which photographs, of the limitations of our present knowledge 

figures and tables are fairly uniformly distributed. account, of the frequently arbitrary 

Many of the figures are new to text-books on soils devimid for the solution of some 

and are valuable additions. Each chapter of the book urgent soils probleins. 

contains lists of “Objectives” and “Questions” which unfortunate error has been overlooked in the 

are subject-matter headings, and should be of use to <ii«cussion accompanying the development of the ex- 
the beginning student. Chapters I to IX inclusive, Pi‘<?S 8 ion for the pH of water in Chapter IV. The 

and XV, which deal mainly with development, classi- denominator term in the first equation on page 100 
fication, physical and chemical properties, moisture, regarded as constant and almost equal to the 

organisms, organic matter, soils and agriculture of concentration, per liter, of water. It is not 

arid regions, contain material which may properly be i^^d^ite, but in either case it can not be ignored, 

regarded as contributing primarily to knowledge of The book is a distinctly useful one and will be well 

the fundamental properties of soils. These chapters received by students and farmers desiring an intro- 

cover about two thirds of the text. The remaining duction to soil science. 0 Bodman 

nine chapters are concerned with plant nutrition, fer- University of California, 
tilizors and fertility maintenance in soils, irrigation, Berkeley 
soil in relation to fruit and lawn production and soil TERMITES 

in relation to economics (productivity ratings of soils Termites (Isoptera) from the Australian Region. By 
and soil resources): all subjects which, however valu- OBatALD F. Hill. 479 pp. 24 plates. 353 figs, 
able, are more closely connected with soil manange- Australia: Council for Scientific and Industrial 

ment, crop production and land evaluation than with Research. 1942. 

fundamental soil science. In the earlier chapters Those of us who take an interest in termites have 
there is also incorporated a considerable amount of followed the excellent work which Mr, Hill has done 
material of an applied nature, e,g^, several sections in Australia for many years past. In the book under 
on kinds of tillage implements, time and depth of review he has summarized the results of his investiga- 
tiilage are included in the chapter on the physical and tion. The region is one which is particularly rich in 
ehemical properties of soils; a chapter on lime, with species of termites. The Australian continent, alone, 
actions on the agricultural sonrees of lime, chemical possesses no less than 140 species. As is well known, 





it possesses the only living species of Mctstoiermes^ the 
most primitive living termite and one which is respon* 
sihle for a large amount of economic loss. Mr. HiU 
gives the moans of identifying all the termites^ which 
he recognizes from Australia, New Guinea and the 
islands south of the Equator, between 140"^ E and 
170® W, a region which is of very great interest to 
us in this country at the present time. Although the 
book is primarily a description of species in technical 
terms, it should not be forgotten that this is ulti¬ 
mately one of the major bases of our knowledge of 
any group of animals, and where an entire fauna is 
redescribed so far as possible by one man on a uni¬ 
form basis, the value of all separate descriptions is 
enhanced. 

The book, however, is more than that since it in¬ 
cludes a summary of whatever is known, all too fre¬ 


quently very little, of the biology of the vamus foEBse. 
It may, therefore, be considered as a foundation upon 
which much future detailed work will be laid. It is not 
Burprisi33g, with such a rich fauna hitherto described in 
fragments by many investigators, that detailed experi¬ 
mental work on the idiysiology of the species has not 
been widely undertaken before. We may hope to see 
a great increase in such work in the near future, now 
that the solution of the always troublesome proUems 
of identification of material has been rendered as sim¬ 
ple as may be. 

In spite of the fact that the book is lithoprinted, its 
appearance is very pleasing and the illustrations are 
excellently drawn and well reproduced. I noticed 
only a few typographical errors, of no particular 
eonseqnenoe. 

Charles H. Blake 


SPECIAL ARTICLES 


ON THE MECHANISM OP INSULIN ACTION: 

OBSERVATIONS WITH RADIOACTIVE 
PHOSPHORUS 

In spite of the large amount of study that the 
subject has received, the mechanisms by which insulin 
brings about increased deposition of glycogen and 
oxidation of glucose in striated muscle are little better 
understood than when these effects were first observed. 
The participation of the phosphorus compounds in 
carbohydrate metabolism offers the hope that tracer 
studies with the radioactive isotope of this element 
(P^®) would oast some light on the matter. In this 
preliminary report are described some effects of in¬ 
sulin on phosx)hate metabolism in resting muscle, as 
determined by this technique; possible correlations 
of the findings on the intact animal with those obtained 
on cell-free lixtracts are discussed. 

The injection of insulin into cats under pentobar¬ 
bital anesthesia was found to result in an increased 
turnover rate of phosphocreatine P and of the two 
labile phosphate groups of adenosine triphosphate 
during glucose absorption, and no change in the rate 
of turnover of glucose-fi-phosphate beyond that result¬ 
ing from the administration of glucose alone. 

Three groups of experiments were performed on 
24-hour fasted animals. In each case, the muscles 
were analyzed 4 hours after the subcutaneous action 
of Na 8 HP 04 containing P'*®. In the control group 
(8 animals) only the phosphate was given. A second 
group (4 animals) was given 50 cem per kgm of 5 
per cent, glucose solution intraperitoneally half an 
hour after the glucose. A third group (4 animals) 
was given glucose in the same way as the second group, 
followed half an hour later by a subcutaneous injec¬ 
tion of 5 units of insulin per kgm. 


The phosphorus compounds were separated from 
trichloroacetic acid filtrates and measurements of 
radioactivity made by methods similar to those pre¬ 
viously described.^ The data, given in Table 1, ore 
expressed in terms of counts per minute per mgm of 
P, calculated to the basis of 10^ counts per minute 
injected, per kgm body weight, 

TABLE 1 

TuBKOvistt Batks o» FHoapHonus Couroimus in Rvstino 
Mosclbs or Oats, as larLuisNCBD bt Glucosb 

AND iNSUUN* 
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Pho^hate 

oBly 

304 

<224- 

4T0) 

126 

(64- 

182) 

S2 

(50- 

117) 

208 

(114- 

&8) 

0460 

<6300- 

14.400) 

Oroupll 
Fhosbbate 
and Oln- 
«oie 

308 

(212- 

460) 

110 

77 

522 

(402- 

805) 

0475 

14.200) 

^oup m 
Phosphate, 
glucoee 
and insulin 

320 

(226- 

410) 

(IS- 

425) 

160 

(183- 

248) 

482 

(374- 

620) 

6^ 

(#960- 

8800) 



It is apparent that the injection of msulin during 
glucose absorption results in an acceleration of tiw 
turnover rates of phosphocreatine and adenosine tri¬ 
phosphate, and that this effect is not seen in tbo 
abitence of an external inpply of inonlin. It is 

1 Jacob, Sadcs and Charles 




'ik^ble that tiiifl increaBed tarnover is associated 'with 
t]be increased oxidation of glucose that insulin pro> 
dhces in resting mnscie. Such coupling of phosphory¬ 
lation with oxidative reactions has been reported many 
times in cell-free extracts. In most of such studies 
the emphasis has been placed on adenosine triphos¬ 
phate, but the present findings indicate that phospho- 
creatine is also involved. Obviously it is inadvisable 
to attempt any specific correlations between the ob¬ 
served changes in the intact aninud and the vast num¬ 
ber of reactions found in cell-free extracts. However, 
these results point strongly in the direction of such 
an association of phosphorylation with glucose oxida¬ 
tion in the resting metabolism of muscle, and indicate 
that insiulin, by accelerating glucose oxidation, also 
accelerates these phosphorylation reactions. 

With regard to glucose-fi-phosphate, on the other 
hand, it is evident that the administration of glucose 
alone to the 24-hour fasted animal does produce an 
increased turnover which is not afFected by an external 
supply of insulin. It remains for future study to 
determine whether the increased turnover evoked by 
glucose depends on the normal secretion of insulin. 

Caution is necessary in evaluating the data on 
the glucose-C-phosphate in relation to the question of 
phosphorylation during glucose absorption. The 

presence of higher concentration in this sub¬ 

stance than in the other organic phosphorus com¬ 
pounds shows that some phosphorylation of glucose 
does take place. However, in relation to the total 
probable glucose absorption, the amount of phos¬ 
phorylation observed is rather small. This becomes 
evident on comparison of the levels of glucose-6- 
phosphate and plasma inorganic phosphate. The 

average glucose-6-phoaphate content of resting muscle 
does not exceed 10 mgm per cent., calculated as P, 
and there is no interchange of phosphate groups be¬ 
tween this substance and phosphocreatine or adenosine 
triphosphate,^ Therefore the transfer of 1 mgm 
per cent, of P across the cell membrane in the form 
of glucose-O-phosphate should raise the P“ level of 
this substance to at least 1,000 counts per minute per 
mgm P when the P*® of the plasma P is of the order 
of 10,000 counts per minute per mgm P. But the 
values obtained are only about half of this 
astUottnt, indicating the transfer of about 3 mgm per 
cent* of glucose into the muscle in the form of glucose- 
fi-phosphate, Thk holds even in the insulin experi¬ 
ments, when it would he anticipated that glycogen 
deposition and glucose oxidation are taking place at 
r^tively high rates. If the glucose phosphate were 
deiihospborylated in the formation of glycogen, not 
only the glueose^fi-phosphate but also the inorganic 
«>£ Ac musde should shon^ higher P»* levels 
^ e3iq!>erinients the o^er two 


groups. Two possible interpretations of the present 
data are : (1) that the absorption of glucose by the 
muscle fiber does not involve the entrance of a phos¬ 
phate group into the cell, or (2) that glucosc-6-phos¬ 
phate is not involved in the principal mechanism of 
glucose absorption by resting muscle. 

Summary, Insulin causes a marked increase in the 
turnover rates of phosphocreatine and adenosine tri¬ 
phosphate in resting muscle during glucose absorp¬ 
tion, as determined with radioactive phosphorus, but 
does not cause any increase in turnover of gluoose-fi- 
phosphatc beyond that produced by glucose itself. 

The radioactive phosphorus used was supplied by 
the Department of Physics of the University of Michi¬ 
gan. 

This work was supported by a grant from the John 
and Mary R. Murklc Foundation. 

Jacob Sacks 

BxPAXTMENT or PnARMACOLOGV, 

IJKTVRRSiTy or Michigan MsDicAii School 

SULFONAMIDE DEPRESSION OF INOR¬ 
GANIC CATALYTIC ACTION^ 

An anti-oatalytic action has been urged as the 
fundamental mechanism of the antiseptic action of 
tlie sulfonamides, although it would probably be 
weaker than that of many other antiseptics. The evi¬ 
dence for this has been limited to catalysts in living 
mieroorgariisms. This theory does not necessarily 
conflict with the competition-interference theory in 
which the utilization of para-aminobenzoic acid and 
other agents essential to bacterial growth is affected 
by sulfonamides, because metabolic functions are basi¬ 
cally mediated by catalytic action. Dr^pression of all 
catalysts by the sulfomunidea would be expected to 
decrease metabolism and growth of microorganisms. 
Johnson® has reported that the activity of the catalyst 
luciferase is reduced by sulfonamides and a number 
of other ohomically unrelated agents, which, however, 
possess in common a depressant pharmacological ac¬ 
tion, especially narcosis. Certain narcotics, alkaloids, 
antiseptics and toxic ions arc known for their de¬ 
pressant actions on inorganic catalysts, which are 
wholly foreign to living microorganisms. Thus far, 
however, no test has been made for similar possible 
effects of the sulfonamides. If positive, this would 
help to establish a general antioatalytic action for 
these chemotherapeutic agents. This report presents 
positive results, demonstrated by us with three inor¬ 
ganic eatolysts, namely, fullers’ earth, platinum black 
and colloidal silver. 

Methods: Santesson’s^ procedure fur testing cata- 

^From the Dwartment of Pharmacology and Therm- 
peuticc» Stanford University School of Medicine, San 
IVaneuoo, Calif. 

^ Johnson, Boiknok, 35; 104, 1942. 

^ Skand. Arch, /. Physiol,, 42; 120, 1922. 
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lytio liberation of oxygen from hydrogen peroxide m 
vitro was used. Quinine and a number of other pro¬ 
toplasmic poisons known to inhibit this catalytic action 
were used for checking the validity of results with the 
sulfonamides and other compounds. In each experi¬ 
ment there were results on oxygen liberation with the 
unpoisoned catalyst, as control, for comparison with 
results with a number of agents under the same con¬ 
ditions. The procedure was as follows: Into a small 
fermentation tube a weighed and constant amount (20 
mgm or less) of the catalyst was placed. Next, a 
small, though constant, amount of the agent to be 
tested was added, except in the controls (usually 1 cc 
of a 1 per cent, solution, or less). Then, 1 oc of a 
1 per cent, solution of hydrogen peroxide 'was added. 
Finally, the tube was filled with water, and quickly 
inverted into a slightly larger tube, also filled with 
water. As the oxygen was liberated it collected in the 
smaller tube and the height of the column of gas was 
measured by comparison with a millimeter scale. 

Three different catalysts were used, namely fullers' 
earth, which caused a slow liberation of oxygem; plati¬ 
num black, which caused a rapid, almost explosive, 
liberation; and colloidal silver (collargol), which had 
intermediate activity. All gave similar results,' but 
fullers' earth was used in the vast majority of experi¬ 
ments, as the slow action prevented loss of liberated 
oxygen during manipulation of the tubes. The action 
was somewhat capricious and necessitated use of ac¬ 
curate quantities throughout for satisfactory results. 
For each agent tested, multiple trials were made, usu¬ 
ally 10 or more. There was a general tendency for 
the gas formation in Imth test and control tubes to 
reach eventually the same volume, and, therefore, the 
tubes were read at various times before the total com¬ 
pletion of catalytic action. When platinum black and 
collargol were used, the gas-measurements were made 
at the end of 5 minutes, or less; with fullers' earth, at 
the end of 24 hours. 

Comparative Effects of Various Protoplasmic 
Poisons and Sulfonamides: Quinine sulfate, quina- 
crine hydrochloride, pamaquine naphthoate (suspen¬ 
sion), acriflavine, sodium salicylate, oarbarsone and 
sodium cyanide markedly reduced the liberation of 
oxygen, generally less than 60 per cent, of the control 
volume- Free acids (sulfuric, ascorbic, nicotinic and 
para-aminobenzoic) were also strongly inhibitory, and 
therefore all agents with an acid reaction were care¬ 
fully neutralized before trial. Alkalis (hydroxide and 
bicarbonate of sodium) had no effect, or increased 
slightly the liberation of oxygen- Accordingly, the 
effects of sodium salicylate and sodium cyanide, which 
ore alkaline, must have been due to the salicyl and 
cyanogen ions, respectively. The single exception to 


the general group of protoplasmic poisons was sodimn 
fiuoride, which increased markedly the liberation of 
oxygen with fullers' earth and collargol. However, 
fiuoride reduced the activity of platinum black, about 
like quinine- Platinum black and collargol were af¬ 
fected like fullei^' earth by all other agents tried. 

Sulfanilamide and sulfaguauidine were leas active 
us depressants than the most potent poisons tried as 
they reduced the volume of liheratod oxygen only 
about 16 per cent. The other sulfonamides tried, 
sulfapyridine, sulfathiazole, sulfadiazine, sulfaccti- 
mide and sulainyd, were more active, the'liberation of 
oxygon being reduced from 22 to 64 per cent., despite 
their lower solubility than sulfanilamide. The sodium 
salts of acetylsuifanilainide and of acetyl sulfapyridine 
were less effective, causing about 20 per cent, reduction 
in oxygen liberation. The sodium salts of sulfanila¬ 
mide, sulfapyridine, sulfathiazole and sulfadiazine 
generally produced weaker effects than the free com¬ 
pounds, i.e.j about 20 per cent. less. The depressant 
effects of the sulfonamides occurred on all the three 
inorganic catalysts and were consistent in individual 
group tests, but varied from group to group, the per 
cent, changes reported being medians. It appeared 
interesting to deteriniue next the effects of so-called 
^‘inhibitors" of sulfonamide action on the anticatalytic 
effects of these and some other drugs. 

Action of Inhibitors'^ on Anticatalysts: This was 
determined witli fullers' earth only. Neutralized solu¬ 
tions of para-aminobenzoic acid alone had practically 
no demonstrable effect on oxygen liberation. When 
sulfonamides were also present, or quinine, pam^uine 
or quinacrine, there was no interference with their 
anticatalytic actions. Neutralized nicotinic acid had 
a strong depressant action on oxygen liberation, which 
was practically not affected by the presence of sulfona¬ 
mides or the quinine group. 

Comment: These results place the sulfonamides in 
the group of anticatalysts affecting non-living cata¬ 
lytic systems. This agrees with the claims of others 
as to an anticatalytic action in microorganiBins being 
fundamental to the antiseptic action of these agents. 
The mechanism of this anticatalytic action is uncer¬ 
tain, but may be a physico-chemical surface phenome¬ 
non. Compared with the quinine group of alkaloids 
and a number of other protoplasmic agents, the sul¬ 
fonamides are weak depressants of catalytic action, 
which is consistent with their known action os systemic 
antiseptics. Para-aminobenzoic acid, nicotinic acid 
and the sulfonamides are non-competitive for the in¬ 
organic catalysts used, as the nutrient agents do not 
demonstrably inhibit the sulfonamide depression. Nor 
does the latter involve replacement of the nutrient 
agents, since these are absent in the inorganic cata¬ 
lyst, unless purposely added. This lack of antag- 
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onum of the para-aminobenzoie acid and niootinie 
aeid on sulfonatnides in inorganic catalysts is a dif¬ 
ference from the conception of the antagonism or 
competition in living systems. However, this may be 
more apparent than real, as there arc well-known diffi¬ 
culties in reconciling the actions of these agents and 
their properties and the relationships of antagonisms 
which need not be considered here. Certainly, it is of 
more than passing interest that the sulfonamides can 
reduce inorganic catalytic actions like other antisep¬ 
tics and poisons. 

Conclusions 

(1) The sxilfonamides decrease the liberation of 
oxygen from hydrogen peroxide by such inorganic 
catalysts as fullers* earth, platinum black and collar- 
gol, but the depression is much weaker than that 
caused by quinine, pamaquine, quinacrine and a num¬ 
ber of other protoplasmic poisons. This agrees with 
current theories of an anticatalytio action as being 
fundamental to the antiseptic action of these agenls, 

(2) Para-aminobenzoic acid and nicotinic acid and 
the sulfonamides are non-competitive, or not antag¬ 
onistic to each other, on the inorganic catalysts used, 
a dilferenct? from their action on microorganisms. 

P. J, Hanzlik 
W. C. Cutting 

GROWTH STIMULATION BY AMMONIUM 
SULFAMATE IN LOW CONCEN- 
TRATION 

In laboratory exporiments on the toxicity of ammo¬ 
nium Bulfamate NH^OySNHjj for nut grass {Cypcrvn 
rotundU9 L),^ it was observed that the poisonous 
action of the salt was preceded by a marked increase 
in the number of plants during the first three days of 
the experiment. Indications of a growth-stimulating 
action have been discussed also in investigations of 
other herbicides, e,g., the chlorate,® the sodium bro- 
mate® and the thiocyanate,** The latter one has al¬ 
ready found application for hastening the gi^rmination 
of seeds and potatoes. 

It seemed worth while to investigate the possible 
stimulating effect of the ammonium sulfamate. Duck¬ 
weed {Lemna minor) was selected as a test plant as 
in former experiments® because the increase in the 
number of plants offered a convenient way of watch¬ 
ing the effect of the compound* The plants (on the 
average 20) were kept in glass jars filled with two 
inches of soil and two liters of tap water. The num¬ 
ber of plants was counted daily and expressed in per 
cent, of the initial number. The curves reproddeed 

^ Fromm, Oirfftcia y 1: 69, 1943. 

* Shear, Phytopathology, 2 $: 440, 1985. 

B Hessenland, Fromm and Baalmann, Anp«ic. C/icm., 46 *. 
6rT;1938. 

Ajbeimy, Biol Ahotraois, No. 674> 1980* 


below give the average of all the experiments per¬ 
formed during several months. 

Curves 1 and 2 represent the effects of so much 
ammonium sulfamate as to make the solution 0.01 and 
0.005 molar with respect to this salt (Fig. 1). In both 


Per eem 

of plMIltB 
Hvlnif 



cases the increase in number over the control experi¬ 
ments (curve 6) is very remarkable for the first 2 to 
5 days, but then the poisonous action of the salt leads 
to a rapid and complete destruction of all the plants. 

It seemed possible that a reduction of the time of 
action of the salt on plants might lead to a separation 
of the stimulating and the toxic effect. In further 
experiments the plants were therefore removed from 
the sulfamate-containing jar after a limited period of 
time and transferred to another one containing tap 
water and soil only. Curves 3 and 4 show that an 
action of the sulfamate for two- or one-day, respec¬ 
tively, reduced mainly the stimulating effect but did 
not alter appreciably the rale of poisoning. However, 
the killing of the plants could bo avoided when the 
contact with the sulfamate was limited to five hours 
(curve 6, Fig. 2). The increiise in the number of 
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plants was small under these circumstances, in fact 
only about one fourth of that obtained in the first 
experiment, but the rate of growth in the first two 





d^ys VM twice that of the ooutrols and thrice that of 
the controls for the first seven days, so that this stimn- 
lation appears to be well established. 

There is not yet anything known as to the mecha¬ 
nism of this stimulation, but it seems of interest that 
the inorganic sulfamatc causes here similar increases 


in growth as they were deseribed recently by liamaniUi^ 
for low eonOentrations of snlfoniiamide on bacteriiu 

F. Fbohu 

POLYTEOmnO INSTITUT* 
or PCERTO Rico, 

GsauXN 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A COOL LIGHT FOR DISSECTING 
MICROSCOPES 

Investigators who find the use of dissecting micro¬ 
scopes essential to their work are usually confronted 
with the probJein of satisfactory illumination. After 
three years of extensive use, lights of the type de¬ 
scribed have ijroven superior to all others which we 
have tried. 

The principle is simple and the parts are inexpen¬ 
sive. An automobile headlight bulb mounted in a 
small metal can (35 inm bulk load film can or a deep 
salve box) in which ventilating louvres have been cut 
serves as the source. This may be mounted on any 
convenient stand or on the microscopo itself. Power 
is furnished by a transformer which delivers six volts 
and will carry up to two and one-half amperes of 
ciurent. If intensity control is desired, a rheostat 
may be inserted in series with the primary coil of 
the transformer (in the input—110 volt—^linc). The 
important feature of the light is the Icms system. It 
is composed of a rod of methyl methacrylate polymer 
(du Pont Lucite) i" by 3" or larger upon the ends of 
which a lens combination has been ground. The rod 
is mounted in the lamp housing so that the filament 
of the light is centered and thus serves to focus the 
source and at the same time to filter out nearly all 
the heat. Small pieces of Lucite may be obtained 
in the form of utility lights fr6m drug and depart¬ 
ment stores or in rods from the manufacturer. 

In order to concentrate the source of light upon the 
object, a bi-convex lens system can be ground upon 
the two ends of the rod. Grinding a curved surface 
is in reality easier than a plane surface and can be 
done by clamping the rod at the desired radius of 
curvature in a flexible support and working the sur¬ 
face into a curve by moving the end in an irregular 
manner over a plane surface covered with a fine 
abrasive. Final polishing should be done with rouge 
or Tripoli powder. The lens can be ground and pol¬ 
ished in about thirty minutes. The radii of curva¬ 
ture may be calculated from the common formula for 
a thick lens which can be obtained from handbooks 
of physics and chemistry. Details of the assembly 
are apparent in Fig. 1. 

For work on living material or material immersed 
in a saline solution, water or a solvent this light has 
pioved most satisfactory since very little heat is trans¬ 


mitted to the object. Physiological processes are not 
upset, salines and solvents are not evaporated rapidly, 
and an intense spot of light is directed to the object. 
When water or saline solutions are used to cover the 



object, undesirable surface reflections can be avoided 
by immersing the end of the rod. These features are 
unique with this light. 

Eobsrt L. Patton 

LaBOBATOXT or INSBCT PEVSTOLOaV, 

Dxpasthsnt Or Entomoloot, 

COIlNXLIi UniVEBBITT 

sXiasMuma, Sgiekob, dO: 804, 1942. 
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MAN’S MOST CREATIVE YEARS: THEN AND NOW 

By ProfMSor HARVEY C. LEHMAN 

OHIO UNIVERSITY 


In previons articles the present writer has presented 
age-curves which set forth the chronological ages at 
which world-famous geniuses have either achieved or 
first published their best work,^ The present study is 
an attempt to discover whether or not the age-curves 
thus far obtained are destined to hold for future as 
well as for past centuries. Although one can not be 
entirely certain as to what will happen in the centuries 
that lie ahead^ it seems quite possiMe that a review of 
what has occurred in Uie past may provide one with a 
preview of what is likely to occur in the immediate 
^ture. 

As a means of investigating the age-changes that 
hUty already have taken place the writer has parti¬ 
tioned i»ome of his data upon the basis of the periods 

C. Lehman and W. S. QamertsMder, Psyehologioal 
1942, 49; 3XM44. (A bibUogriipfy of 9 artielea 
Of series Is to be found on page 348. jn this list the 
11^ ;l«fen^^ should be to the Pjsychotagieal Review 


iluring which the various types of creative thinkers 
were bom. In partitioning the data thus it was as¬ 
sumed that, if any change has already occurred in the 
chronological ages at which eminent thinkers have 
accomplished the various things which enabled them 
to attain recognition, this change would perhaps be 
reveded by study of the partitioned data. 

For example, W. F. Magic’s “A Source Book in 
Pbysios^^ sets forth the chronological ages at which 
140 notable contributions to the science of physios 
were eitiier made or first published by 89 deceased in- 
diViduaJa. In Fig. 1 the broken line sets forth the 
average niimber of contributions per ten-year interval 
for approximately the 60 per cent, that were earliest 
borO) and the solid line sets forth similar information 
for the 60 per cent that were most recently born. In 
both of these age-curves the average number of eon- 

•W. F. Magie, **A Source Book in Physics.’* New 
York: MoGraw-Hill Book Co., Inc., 1985. Pp. xivHffiO. 
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tributions per ten-year interval was plotted in order 
to make proper allowance for the larger number of 
youthful research workers. 

If, regardless of the number of workers that re¬ 
mained alive, the older age groups had contributed at 
the same average rate as did the younger age groups, 
both of the curves of Fig. 1 would remain as high at 
the older as at the younger age levels. Actually, both 
curves of Fig. 1 exhibit very noticeable and consistent 
decrements at the uppermo.st age levels, thus indicat¬ 
ing that both groups of physicists became progres¬ 
sively less productive at the older age levels. Obvi¬ 
ously, the foregoing statements hold only for creative 
work of the highest order; it may or it may not hold 
true for quantity of output. 

Fig. 1 reveals that, as compared with the age curve 
which sets forth data for the earlier-born group of 



and cow, (Then) 60 contributioufi by 45 physicists bom 
prior to 1785. (Now) 80 contributions by 44 physicists 
bom from 1785 to 1867 inc. Data from Magic, W. F., 
"A Source Book in Physics.1935. 

physicists (the broken line), the curve for the more 
recently born group (the solid line) has the following 
characteristics: (1) It starts its ascent at the same 
age-interval, namely, at ages 20-29, inc.; (2) it rises 
more rapidly and it attains its peak ten years earlier, 
viz,, at ages 30-^39 instead of at ages 40-49, and (3) 
it falls off at about the same rate of speed but, since 
the solid line starts its descent ten years earlier, the 
solid line is from 10 to 15 per cent, lower than the 
broken line at each age level from ages 45 to 65, 
inclusive. 

Fig. 1 thus reveals that, as a group, the more reh 
cently bom contributors to the science of physics have 
been somewhat younger at the time of making their 
world-famous contributions than were the earlier-bom 
contributors. Somewhat similar dndings have been 
obtained for the more recently born sub-groups of 
individuals who have contributed to the fields of geol¬ 
ogy, mathematics, invention, botany, pathology, classi¬ 
cal descriptions of disease, medicine and public hy¬ 


giene, literature, economics and political science, 
education and philosophy.* Since the findings for 
each of these sub-groups are presented herein in 
graphic form, they will require little comment. The 
general procedure for constructing the several age- 
curves has been similar for each type of eminent 
thinker. That is to say, for each of the sub-groups 
of contribntors to a given field, an age-curve was 
drawn setting forth the average number of contribu¬ 
tions per ten-year interval,* In each of these fields 
of endeavor it has been possible, therefore, to com¬ 
pare the output of approximately the earlier-born 50 
per cent, with the output of the 50 per cent, that were 
more recently born. 

Fig. 2 sets forth data for geologists, and Figs. 3 
to 8, iiiolusive, set forth analogous information for 
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Fig. 2. Man’s most creative years in geology; then 
and now. (Then) 84 contributions by 63 geologists bom 
prior to 1800. (Now) 99 contributions by 65 geologists 
bom from 1801 to 1857 inc. Data from Mather, K. F., 
and. Mason, B. L., Bouroo Book in Geology.’' 1989. 

mathematicians, inventors, botanists, pathologists, 
classical describers of disease and contributors to 
medicine and public hygiene. For each of these types 
of creative thinkers the source from which data were 
obtained is given in the bibliography.®*'^ In general, 

sin three fields of endeavor, namely, in chemistry, in 
astronomy and in oil painting, no significant age-chan^ is 
discernible. 

* Units of ten-year intervals will be used for the follow- 
ing age-curves u^ess otherwise specified. In constructing 
the graphs that accompany this article, the data for each 
of them were first reduced to a comparable basis by the 
following procedure: The peak of each statistical dis¬ 
tribution WAS arbitrarily assigned a value of 100 per cent, 
and the other averages within the same statietieal distri¬ 
bution were then assigned proportionate percentage val¬ 
ues. For example, in Fig. 1, the peak of the distribution 
that is pictured by the solid line occurred at ages 89-89 
inriosive. This modal value was taken to be 100 per odut. 
and the remaining frequencies by age-group were then 
computed and plotted as percentages of this modal value. 

fi K. F. Mather and B. D. MasoU,Source Book in 
Geology." Now York; McGraw-HiQ Book do., Ific;, 
1989. Pp. xxil-702. 

sDavid Eugene Smith, "A Souztse Book 
matios." New York: McGraw-Hill Book Co., InA, 1999. 
Pp. 
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tfaeae age-oaires x^voal that one or more of the coin- 
menta already made with reference to Fig. 1 hold also 
for Figs. 9 to 8, inclusive. 

Fig. 4 (inventions) is based upon data obtained 
from such well-known Bources as “The Lincoln Library 
of Essential Information,”^" the “Standard Dictionary 
of Facts,”’** *^ho Scientidc American Eeference 
Book,”’® and so forth. Although in Fig. 4 the peaks 
of both age-curves occur at ages 30-39, it will be noted, 
nevertheless, that the curve for the more recently-born 
group (the solid line) rises more rapidly and it also 
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Fio. 3. Man’s most creative years in mathematics: 
then and now. (Then) 54 contributions by 28 mathema¬ 
ticians born prior to 1748. (Now) 42 contributions by 
27 mathematicians born from 1748 to 1848 inc. Data 
from Smith, D. E., ‘*A Source Book in Mathematics.” 
1929. 

falls off more rapidly than does the curve for the 
earlier-boni individuals. 

In Fig. 6 (pathology) the peaks of both curves like¬ 
wise occur at ages 30-39, inclusive, and here too the 


r (a) ”Tho Lincoln Library of Eusential Information.” 
Buffalo, New York: The Frontier Press Oo., 1934. (Mod¬ 
em inventions are listed on pp. 1836 ff.) (b) H. W. 
Buofl (editor), “The Standard Dictionary of Facts.” 
Buffalo, New York: The Frontier Press Oo., 1910. (c) 

”The Bcientiflo American Beforonce Book.” Compiled 
by A. A. Hopkins and A. B. Bond. Munn and Co., pub¬ 
lishers. Bolentiflo American Offices. New York; 1905, 
Pp, Tlii-616. (See especially pp. 218-224 and pp, 216-j(r.) 
(d) E. E. Irvine (editor), ^^The World Almanac and 
Book of Facts for 1938.” New York: Published an¬ 
nually by The New Yorh World TeUffram, 1938, Pp. 
64-96Q. 

» H. S. Becd, A Short History of the Plant Sciences, ” 
Waltham, Mass.: Published by the Chronica Botanica 
Qompa^. 1942. Pp. a-S20. 

•E. B, Krumbhaar, (editor), Medico; A Scries 

of Primers on the History of Medicine. ’ ’ XIX. Pathol- 
0 ^ by B. B. Krumbhaar, New York: Paul B. Hoeber, 
Xne^ Medical Book Department of Harper and Brothers. 
JSee p|». 167 3 f.) 


1981 P^. xvU-206, 


AOBalph Major, ”Classical Descriptions of Disease.” 


Bplingfleld, HUnois: Thomas, 1932. Pp. z^ii-630. 

H. Garrison, ”An Introduction to the History of 
Medicine,” Fonfth edition. Philadelphia and London: 
W, B. Baunders do., 1929. Pp, 996. (A chronology of 
medidAe end public hygiene Is given on pp. 606 ff.) 



(Then) 154 inventions by 86 inventors born prhtr to 1750. 
(Now) 186 inventions by 86 inventors bom from 1830 
to 1850 inc. Data from various sources. See text. 

curve for the more recently born group (the solid line) 
starts at a higher level und it also descends more rap¬ 
idly than does the curve for the earlier-born. Pig. 6 
thus suggests that, as compared with the more rwjently 
born group, the earlier-born group of pathologists wore 
slower in starting to contribute and that they con¬ 
tributed more at the older age levels. It is, of course, 
possible that no genuine age-change has occurred as 
regards the average productivity of the several age 
groups but that only the time-lag between the date of 
discovery and the date of announcing the discovery has 
been decreasing during the past few centuriCvS. Cer¬ 
tainly, a large decrease in the amount of time-lag 



now. (Then) 91 contributions* by 53 botoxiists born prior 
to 1800. (Now) 144 contributions* by 50 botaiusts bom 
from 1800 to 1854 ine. Data from Beed, H. A., ”A 
Short History of the Plant Sciences.” 1942, 

* For the botanists it was not possible for the present 
writer to aecortain the exact number of different contri^ 
butlons. It was possible only to tabulate each time a 
dated contribution was mentioned in Reed 'b history. The 
same contribution may therefore have l)een counted more 
than once. The computations that were employed for con¬ 
structing Figure 6 are based upon the foregoing proce¬ 
dure. 
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between date of discovery and the date of announce¬ 
ment thereof could account for much or even all of the 
apparent age-change that has been found in the pres¬ 
ent study. 

Figs. 9 to 13, inclusive, are based upon composite 
lists of contributions. The procedure that was cm- 



Fig. 6 . Man*8 moat creative years in pathology: then 
and now. (Then) 110 contributions by 88 pathologists 
born prior to 1773. (Now) 107 contributions by 84 
pathologists born from 1773 to 1871 inc. Data from 
Krombhaar, E. B., (editor). Clio Medica; Series of 
Primers on the History of Medicine.” 1937, 

ployed for obtaining each of these composite lists will 
be illustrated by describing the manner in which the 
data for the philosophical contributions were obtained. 
The most important philosuphiTS were identified by 
canvassing more than 50 standard histories of philoso¬ 
phy, The foregoing procedure assumes: (1) That no 
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Pig. 7. Classical descriptions of disease: then and now. 
(Then) 67 classical descriptions of disease by 51 individ¬ 
uals born prior to 1769. (Now) 77 descriptions by 52 
individuals born from 1760 to 1850 inc. Data from 
Major, R, H,, * ‘ Classical Descriptions of Disease, ^ ^ 1932. 

single authority is an absolutely safe guide; (2) that 
by careful collation of a large number of authoritative 
lists one can sift out the questionable names and be 
sure that no very important names have been over- 
loaked, and (3) that the collective judgment of these 


professional historians is likely to be more valid than 
are the individual judgments when taken singly. It 
would seem to be a self-evident fact that a philosopher 
whose writings are mentioned and discussed in many 
of the standard histories of philosophy is likely to be 
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F3G. 8. Manmost creutivo ynars in medicine and 
public hygiene: then and now. (Then) 321 contributionH 
by 215 contributorH born prior to 1749. (Now) 407 con¬ 
tributions by 275 individualH born from 1750 to 1850 inc. 
Data from Garrison, F. 11., ”An Introduction to the His¬ 
tory of Medicine. ” 1929. 

more important as a philosopher than is another indi¬ 
vidual whoso philosophical writings are cited and dis¬ 
cussed in only a few histories of philosophy.^* 

In constructing Fig. 9 (philosophy) the writer has 
thus used the collective judgments of historians who 



Fig. 9. Man most creative years In philosophy: then 
and now. (Then) The one most significant work by each 
of 97 philosophers born prior to 1763. (Now) The one 
most significant troatiso by each of 97 other philosophers 
born from 1764 to 1860 inc. Data from a composite list. 
See text. 

have published their evaluations under their own sig¬ 
natures and who must, therefore, have tried consci¬ 
entiously to cite and to discuss only the more im|k>r- 

The names of 30 outstanding philosophers from vari¬ 
ous countries of the world are to be found in the 
loffioal BeviCiOf 1942, 49: p. 320, Table X. Xn^rtant 
philosophioal writings are listed on p. 822, Table IjL 
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taut philosopfaicftl treatises. It also seems probable: 
(1) That this large number of independent critics 
did not concern themselves with the age factor; (2) 
that whether they were or whether they were not 
aware of the age factor, they probably have exhibited 
no constant prejudice for or against any one particu¬ 
lar age group, and (3) that careful tabulation of the 
number of different histories in which a given philo¬ 
sophical treatise was cited and discussed should enable 
one to identify the really great philosophical works. 

For each philosopher who wrote at least one book 
which appeared in as many as 5 different histories 
of philosophy, the philosopher’s one most important 
treatise was ascertained. In selecting each philoso¬ 
pher’s one most important writing it was assumed 
that the one treatise by a given philosopher which 
was cited and discussed in the largest number of 
standard histories was that particular philosopher’s 
most important work. In this manner the 194 most 



Pio. 10. Man’s most creative years in literature: then 
and now. (Then) The one ‘‘best book” by each of 96 
world-famous authors born prior to 1807. (Now) The 
one '^best book” by each of 94 other world-famous au¬ 
thors bom from 1807 to 1851 inc. Data from Dickinson, 
A, D., * * One Thousand Best Books ’' 1925, 

important or Bignifleont works by each of 194 deceased 
major philosophers were identified^ Pig. 9 reveals, 
both for the earlier-bom 50 per cent, and for the 
more recently bora 60 per cent., the average number 
of most important philosophical works that were 
either written or first published^* during each ten-year 
interval of the authors' lives. 

In the construction of Fig. 9 (philosophy), for the 
earlier-bora group, the age intervals differ slightly 
from the age intervals that were employed in drawing 
Figs. 1 to 8 inclusive. In Pigs. 1 to 8 inclusive, age 
intervals 20-29, 30-39 and so forth were employed. 
But, in oonstruoting the broken line of Pig. 9, age 
intervab 15^24, 25-34 and so forth have been used. 

^*The dates of composition were employed whenever 
tAoy were available. When dates of oompositlon could not 
be obtained, the dates of first pnbUoatlon were used. 


These latter age intervals were employed in construct¬ 
ing the broken line of Pig. 9 because it was found by 
Irial-and-error that this method of plotting brings out 
more clearly the trend of the age changes that seem to 
have occurred as regards philosophical contributions. 

Pig, 10 presents information regarding the chrono¬ 
logical ages at which 190 notable authors either wrote 
or first published so-called **best books.” The best- 
books were identified in 1924 by Mr. Asa Don Dickin¬ 
son, librarian of the University of Pennsylvania, who 
made a composite study of more than 50 “best book’^ 
lists. From Dickinson’s’* composite list the present 
wTiter identified the one “best book” by each’* of 96 
authors bora prior to 1807, and also the one ^^best 
hook” by each of 94 other authors who were born 
from 1807 to 1851 inc. In the construction of Fig. 
10, no author’s book was used unless the author had 
written at least one book which appeared as many 
as 5 times in Dickinson’s composite list. Since most 
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Fia. 11. Man’s most creative years in education: then 
and now. (Then) The one moat important treatise by 
each of 63 educational theorists born prior to 1743, 
(Now) The one moat important writing by each of 60 
other educational thoorista born from 1744 to 1849 inc. 
Data from a composite list. See text. 

of the authors whose best books were employed in the 
construction of Pig. 10 wrote books which appeared 
more (some of them many more) than 6 times in the 
Dickinson composite list, it should be apparent that 
the foregoing minimum requirement for inclusion in 
Pig. 10 makes for a very severe selection. Indeed, 
for each kind of endeavor that is discussed herein, the 
criterion of selection is so high that the present study 
includes, with a few possible exc^iptions, only the moat 
distinguished, who contributed within a given field, 
of whom there is historical record, and it includes (for 
each field studied) substantially all these. 

D. Diddnaon, ”Oue Thousand Best Books,” p. 
xii. Garden City: Doubleday, Page and Co., 1025. Pp. 
xvii-416. 

i&AU authors for whom dates of birth and death and 
dates either of writing or of first publication were avail¬ 
able. 
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Fig. 11 is based upon data obtained from 46 his¬ 
tories of education. The two curves of Fig. 11 revefid 
the ages at which the one most important book, report 
or educational plan was advanced or first published 
by each of 123 individuals, oil of whom are well known 
in the history of education. No book, report or edu¬ 
cational plan was employed in the construction of 
Fig. 11 unless it appeared in as many as 3 of the 49 
histories of education. This was the minimum require¬ 
ment for inclusion in Fig. 11. Obviously, most of the 
educational theorists whose works are included in 
Fig. 11 could have passed a much higher criterion 
of selection.^*^ 

Figs. 12 and 13 (economics and political science) are 
baaed similarly upon study of 20 books which deal 



political science: then and now. (Thou) The one most 
important treatise by each of 73 major contributors born 
prior to 17I>0. (Now) The one most important treatise 
by each of 69 major contributors bom from 3791 to 
1850 inc. Data from a composite list. See text, 

with the history of those two subjects. Fig. 12 sets 
forth data regarding the one most important treatise 
by each of 142 indmduab who wrote at least one 
book which appeared in as many as 4 of the 20 his¬ 
tories of economics and political science,and Fig. 13 

3d The following is a list of the seven most outstanding 
educational treauses, giving the author, the book or 
treatise and the number of histories of education dis¬ 
cussing it. J, J. Bousseau, ^ ‘ Emile,' ’ 40; J. A. Oomenius, 
"Great Didactic/^ 88; John Lo^e. "Some Thoughts 
Concerning Education," 35; John Milton, "Tractate on 
Education," 35; Eoger A^om, "The Schoolmaster," 
31; F. Froebel, "The Education of Man," 30; J. H. 
Pestalozai, ^ * Leonard and Gertrude,'' 80. 

37 The six most frequently diseusM works in economies 
and political soienee, by author, book or treatise and num¬ 
ber of histories of economics and political science discuss¬ 
ing it follow, Adam Smith, "Wealth of Nations," 16; 
F. List, "Das Nationale System der PoUtisehen Oekono- 
mie," 14; T. B. Maltbus, "Essay on Population," 14; 
David Ricardo, " On the Principles of PoUUeal Eeonomy 
and Taxation," 14; Karl Marx, "Dos Kapital," 18; 
J. B. Mill, "Principles of Political Economy," 13. Fur¬ 
ther research would no doubt change the relative amount 
of credit that is assigned to apedfle works. This change 
tronld probably not alter the shapes of the age-curves 
appreciably. 


presente aualogoue information regarding 265 other 
individuals who wrote books which were cited and 
discussed in from 1 to 3 of the histories, who 
wrote no book which appeared in as many as 4 of the 
20 histories of economies and political science. Fig. 12 
thus reveals the most creative years for each of two 
groups of major economists and political seientists 
and Fig. 13 sets forth comparable information for 
each of two groups of minor economists and political 
scientists. It seems apparent that for both the major 
and for the minor economists and political scientists 
the peaks of productivity were attained ten years 
earlier by the sub-groups that were more recently bom. 
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Fio. 13. Man’s most creative years in economics and 
political science: then and now. (Then) The one most 
important treatise by each of X29 minor contributors bom 
prior to 1790, (Now) The one most important treatise 
by each of 126 minor contributors bom from 1790 to 
1851 Inc. Data from a composite list. See text. 

CONOLXJDIKO RkUARKS 

For 12 of the fifteen types of creative endeavor that 
have been mentioned in the present article, the contri¬ 
butions of the more recent era wore made at younger 
age levels. For three of them, namely, chemistry, 
astronomy and oil painting, no significant age-change 
is evident. Just why 80 per cent, of the age-corves 
which reveal brilliant intellectual attainment shonld 
start their descents at earlier age levels for the more 
recently bom individuals the present writer does not 
know. The following eonjeetures may account in port 
for the earlier peaks in the age-ourves of the more 
recently bom groups. However, they do not account 
for the more rapid descent of the age-eurves of these 
sub-groups after the curves have attained their peaks. 

(1) Chance factoie have probably become less 
operative with the passage of time, (2) The early 
amateur investigators Were more often ecdf-edueatedl 
they had less opporlmuty to receive formal instmtion 
and to Qiperienoe stimalation Ukat is provided by 
groiqps of understanding eolleaguee. (3) The Wariy 
worl^ possessed fewer 
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ni^ues* l^eae research devices had not yet been in> 
vented or discovered. (4) During the lost few oen> 
turies, avenues of publication have increased very 
greatly in number. Moreover, both the demand and 
the reward for creative thinking have been growing. 
(6) According to Florian Cajori,^® prior to about the 
beginning of the eighteenth century, mathematicians 
often deliberately withheld their discoveries as a 
means of preserving and enhancing their prestige (see 
3). (6) The time-lag between date of discovery 
and the date of publication thereof may have been 
decreasing during the past few centuries. 

Although the foregoing speculations may account in 
part for the finding that the contributions of the more 
recent era tend to occur at younger age levels, these 
speculations are rather inadequate. Perhaps it will 
bo just as well if we confess our ignorance and ask 
not why this change has occurred but rather confine 
our attention to what has happened. At this point 
the present writer finds himself in hearty agreement 
with Professor Harvey B. Lemon, who, with reference 
to certain researches in the field of physics, has 
written: 

Our investigations into these things have but begun. 
What we do not ourselves understand any too well we 
cannot, naturally, explain fully to others.'® 

It has been suggested to the present writer that, 


whereas, in former days significant scientific contri¬ 
butions could be made often by youthful investigators 
who possessed relatively meager knowledge and back¬ 
ground, to-day it may perhaps be necessary for the 
potential contributor to possess more extensive experi¬ 
ence and a much larger fund of knowledge if he is to 
display effective and profound originality. It has also 
been argued that, because of our present greater aver¬ 
age length of life, as compared with the average of 
previous centuries, maximum intellectual fecundity in 
the future will also tend to occur at older age levels. 

The foregoing data reveal no factual basis for sup¬ 
posing that the most important creative work of the 
present day is being done by individuals who are older 
than the contributors of past centuries have been. 
Indeed, if any genume age-change has been occurring 
(something more than a mere decrease in time-lag), 
the change seems to favor the younger rather than the 
older age-groups. And if a review of what has taken 
place in the past is an indication of what is likely 
to occur in the immediate future, it seems clear that 
there is no evidence whatever to support the hy¬ 
pothesis that future generations of creative thinkers 
will attain their peak output at increasingly older age 
levels. However, as was stated previously, this gen¬ 
eralization does not hold for quantity of output but 
only for creative work of the highest merit. 


OBITUARY 


WILLIAM FOOa OSGOOD 

William Fogg Osgood was bom in Boston on 
March 10,1864, son of William and Mary (Gannett) 
Osgood. In July, 1890, he married Therese Ruprccht, 
by whom he had two sons and a daughter. In August, 
1932, he married Celeste Phelps Morse^ who survives 
him. He died on July 22, 1943. 

Osgood was prepared for college at the Boston 
Latin School and became a member of the class of 
1886. He took second-year honors in classics, and 
final highest honors in mathematics. There was little 
in the Harvard curriculum at that time to inspire a 
young man to give his life to mathematical research. 
The only member of the Mathematics Department, 
actively interested in scientific advance, was the youth¬ 
ful Benjamin Osgood Peirce, and his interest lay 
largely in the field of physics. But Osgood had early 
absorbed the idea that mathematics was tlie most diffi¬ 
cult subject to be studied, and he meant to try for the 
biggest prize. 

WF. Oajori, *'A History of Mathematios,’' p. 183. 
geotmd editiont New York: The Macmillan Oo., 1922. 
Pp* xiv^lA 

1*3^ Lemon, ^'From Galileo to Oosmie Bays,*’ p. 
The tTnivwrity of Cliieago Press. 1934. 


On graduation from Harvard he spent one more 
year in Cambridge as a graduate student, then went 
abroad for three years of advanced study in Ger¬ 
many. He spent the first two years in Gottingen, 
working especially under that prince of teachers, 
Felix Klein. His third year was in Erlangen, and 
there he took his doctorate. The years spent in Ger¬ 
many determined absolutely his whole future life. 
He married a German wife. He acquired such a 
mastery of German that his most imporUnt scientific 
writings were in that language. He adopted the 
German Weltanschauung to an extent that bocaine 
somewhat embarrassing during the first World War. 
In the present crisis he saw matters in a different 
light. He received a mathematical impulse which 
guided his scientific thinking for the rest of his life. 

Osgood returned to Harvard to teach in the autumn 
of 1890, thus beginning a connection which remained 
unbrokmi until the time of his retirement at the age 
of 69, in 1033. His was a distinguished and success¬ 
ful career. He saw the need for real improvement 
in the Harvard mathematical teaching. Byerly was 
an outstanding teacher in introductoxy courses, and 
J. M. Peirce was patient and conscientious, but there 
were others in the teaching force wlio lacked both 
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didactic Hkill and scientific interest* Osgood under¬ 
took to improve this situation. His teaching, whether 
of freshmen or graduates, was careful, clear and con- 
Rcientious. He introduced a standard of rigor in Har¬ 
vard mat hematics which had been quite absent before. 
Many students received from him standards of abso¬ 
lute exactness and scientific honesty which lasted them 
through life. He wrote four text-books which were 
admirable for chMirness and care. He Jiever forgot 
the importance of* linking up mathematics with phys¬ 
ics. It is fair to say that to him this meant the appli¬ 
cation of classical mathematics to classical physical 
questions, rather than adapting new matheniaticjil 
techniques to new physical demands. 

Osgood pursued a life of scientific activity without 
haste and without rest. After his retirement from 
Harvard he spent two interesting years at the Na¬ 
tional University in Peiping, publishing two books, in 
English, w^hich Hupi>l emeu ted some of his earlier work. 

He had returned from Germany at a critical mo¬ 
ment when a number of young Americana, with train¬ 
ing and ideals like his own, were determined to raise 
American mathetnatics to the standard of the subject 
in Europe. This was done partly by individual con¬ 
tributions, partly by founding and fostering the 
American Matheumtical Society. Osgood was the 
eighth preeideut. The essential quality of his own 
mathematical contributions, some seventy in number, 
was soundness. Whatever he wrote was rigorous and 
significant. He had a clear idea of what he believed 
to be of permanent importance in mathematical sci¬ 
ence, and that alone claimed his interest. He had no 
interest in the flashy or trivial. He was suspicious of 
devices which seemed too ingenious, fearing hidden 
difftcnlties. When a young man of thirty-two, he was 
invited to contribute one of the most important arti¬ 
cles to the universal mathenuitical biblc, the Encyklo- 
padie der mathematisehen Wissenschaften, His Lehr- 
buch der Funktionentheoric^ which ran into no less 
til an five editions, is the classical treatise on this fun¬ 
damental subject. There was perhaps little change 
either in his scientific thinking or technique during the 
course of his career. In Germany he had such a large 
vision of the sort of work he would like to do, that its 
accomplishment and natural extensionfi sufficed for 
the whole of his productive life. 


Osgood had two compelling loyalties, to matheiuati- 
oal science and to Harvard University. Utterly lack¬ 
ing in personal ambition, he bad the highest hopes 
for the Harvard mathematical school. He took little 
share in the wider parts of university administration, 
but was characteristically conscientious in performing 
specific tasks, however monotonous. He was un¬ 
wearied in his acts of kindness to individual students, 
and he treuied all with an old-fashioned courtesy which 
sprang from his deep love for his fellow man. 

Julian L. Coolidge 
George D. Birkhoff 
Edwin C. Kbmblk 

DEATHS AND MEMORIALS 

Dr. Wii.mon Newell died on October 2{). Since 
1915 he had been provost for agriculture at the Uni¬ 
versity of Florida and a leader in the agricultural 
tlevelopment of the .state. He was appointed in .1920 
dean of the College of Agriculture and director of the 
Experiment Station and the Agricultural Extension 
Service. 

Dr. Thomas Andrew Storkv, formerly director of 
the School of Hygiene at Stanford University, died 
on October 27 at the age of sixty-eight years. 

Paul Blakest-kr Mann, who retired in 1941. as 
supervisor of science in the senior high schools of the 
New York City public school system after a career 
of forty years in teaching, died on OctolH*r 22 at the 
age of sixty-six years. 

Dr. ELLioTa’ Smith, director of the Observatory of 
the University of Cincinnati, died by suicide on Sep¬ 
tember 29. He was sixty-eight years old/ 

Dr. Willum Waldo Blackman, professor emeritus 
of anatomy at the Flower and Fifth Avenue Hospitals 
of the New York Medical College, died on October 20 
at the age of eighty-seven years. 

The Senate adopted on October 21 a resolution 
designating February 11,1944, as Thomas Alva Edison 
Day. Under the resolution, which must have House 
approval, the President would be requested to issue a 
proclamation directing display of the flag on all Gov¬ 
ernment buildings and inviting appropriate cere¬ 
monies in schools and churches or other suitable places. 


SCIENTIFIC EVENTS 


THE FORTIETH ANNIVERSARY OF THE 
FLIGHT OF A HE A VIER-TH AN- 
AIR MACHINE 

Governor J. Melville Broughton, of North Caro¬ 
lina, has issued the following proclamation; 

Forty years ago, amidst the sand dunes at Kitty Hawk, 
■*11 Carolina, two brothers, then obscure but since made 


famous, began experiments for the purpose of testing and 
confirming their conviction that machines heavier than air 
could be made to fly. In this seemingly fantastic en¬ 
deavor, which was met with scepticism and even ridicule, 
they devoted many long hours and days of effort, experi¬ 
ment and frustration. Ultimately their efforts were 
crowned with success, and on December 17, 1908, the 
world was eleetrifled at the announcement that for the 
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fint in liutory a heavler-than-air machine had on that 
d ay been auccesafuUy flown at Kitty Hawk. Thus the 
airplane was born. Its creators were Uio inunortal Wright 
brothers, Wilbur and Orville: and its place of birth was 
Kitty Hawk, North Carolina. 

The fortieth anniversary of this epochal event, Decem¬ 
ber 17, 1943, will come in the midst of the greatest war 
in history—a war in w'hich the airplane will be the deci¬ 
sive implement of victory for democracy, decency and 
righteousness in the epochal struggle against aggression, 
brutality and slavery. 

Before thiji global war and its tragic consequences had 
thrown a shadow over the face of the earth, the airplane 
was already revolutionizing the transportation and com¬ 
munications of the world. This swift messenger of peace 
and friendliness as between nations, this harbinger of a 
new world of trade and good will, had already served to 
bring the world closer together. In the miracle of this 
winged swiftness the farthest nations of the earth had 
been brought closer together in understanding and in 
commercial relationship. After the carnage of war is 
over and when victory is crowned, the airplane, immeasur¬ 
ably stimulated in its production and perfection, will 
prove tlto indispensable agency for rebuilding a dis¬ 
ordered and mutilated world. 

Under these circumstances, it is altogether Ailing that 
the anniversary date of this world-changing event should 
bo appropriately observed at the place of its occurrence. 

Now, therefore, I, J, Melville Broughton, Governor of 
the Btato of North Carolina, do hereby designate Friday, 
December 37, 1943, as Kitty Hawk Day, and do hereby 
call upon all citizens of North Carolina, and in so far as 
I may bo privileged to do so all citizens of an America 
grateful for the achievement of the Wright brothers, to 
give suitable observance to this deeply significant event, 
and further do call upon all who are vitally connected 
with the airplane industry in America and upon repre¬ 
sentatives of the Army and Navy and governmental 
agencies to designate and delegate official representatives 
to attend a suitable observance of this event which will 
be held at Kitty Hawk, North Carolina, on December 17, 
1043, when and whore appropriate tribute can be paid to 
the memory of Wilbur Wright, now deceased, and to Or¬ 
ville Wright, the surviving member of this world-famous 
partnership endeavor. 

In witness whereof, I have hereunto set my hand and 
caused the Great Seal of the State of North Carolina to 
be afilxed at Baleigh, the Capital, this the sixth day of 
October a.d. 1943. 

J. Melville Broughton, 

Governor 

PR£F£RSNC£ RATINGS FOR LABORATORY 
£QUIPM£NT 

The Safety and Technical Equipment Division has 
issued the following explanatory statement (see 
SoiENOX, October 22, page 358) on preference ratings 
for laboratory equipment of all kinds. 

Blanket MRO ratings, that is, ratings which arc 
assigned without specifying the kind and quantity of 


material to which the rating is applied, may not be 
used for laboratory equipment, according to the pro¬ 
visions of I^iorities Regulation No. 3. This restric¬ 
tion applies only to finished products and not to parts 
and materials for repair and maintenance of existing 
equipment. Such parts and materials may be pur¬ 
chased with blanket MRO ratings. 

An exception to the rule against the use of blanket 
ratings is that ratings assigned under Orders P-43, 
P-56, P-58, P-68, P-73, P-89 and P-98b may be used 
for laboratory equipment even though they are blan¬ 
ket ratings. Blanket ratings assigned by CMP Regu¬ 
lation 5 and 6A may not bo used, however. 

Persons who need ratings and are not operating 
under one of these orders should file PD lA appli¬ 
cations. However, where the purchase covers items 
on List A of Order L-144, the rating assigned in the 
authorized Form WPB 1414 may be used. 

In reference to Order L-1H the division pointed 
out that the prospective purchaser should notify his 
supplier when he receives WPB authorization on 
Form WPB 1414 and should apply the authorized 
preference rating. Noti Oca lion should be given by 
sending the supplier the certification described in 
paragraph (d)(2) of L-144 and tlie authorization 
should be retained by the purchaser. 

A SURVEY OF MEDICAL COLLEGES 

William L. Lawrence eonlributes to The New 
York Times an account of a survey of seventy-two 
leading American medical colleges which shows that 
“the severe reduction in teaching staffs and the accel¬ 
erated program” have resulted in a lowering of stand¬ 
ards in a fourth of the colleges and threaten “a 
serious situation in medical education.” 

A report on tlie suiwey, made by the executive coun¬ 
cil of the Association of American Medical Colleges, 
was read at Cleveland at the annual meeting of the 
association by Dr. Willard C. Rappleye, dean of the 
Faculty of Medicine, Columbia University, chairman 
of the council. 

Dr. Rappleye stated that “Many schools report that 
about a third of their most active and able teachers 
have gone into service. Upon those remaining have 
fallen the tasks of carrying the instructional load and 
the care of patients in the wards of the teaching hos¬ 
pitals which in a normal academic year would be a 
heavy burden. But the accelerated program which re¬ 
quires instruction throughout the calendar year places 
a demand upon the staffs still in the schools which can 
be met only for a limited time.” 

According to Mr. Lawrence, nineteen of the schools 
reported that their staffs were now below the number 
neoessaSry to provide reasonably satisfactory instruc¬ 
tion and are greatly overworked. Many of the other 
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fifty-three reported that they were at their minimum 
and any further withdrawals for military duty or by 
retirement or death would mean inability to maintain 
their programs. 

From the data and comments obtained from the in¬ 
quiry the following conclusions were drawn: 

(1) Any further depletion of the instructional staffs 
of the medical schools will result in a serious breakdown 
of students of medical training. Already there is u defi¬ 
nite deterioration of the quality of instruction in one 
fourth of the medical schools. 

(2) The qualifications and educational preparation of 
trainees selected and assigned to the medical schools in 
the future must be kept high if even reasonable standards 
of academic performance are to bo maintained under war 
conditions. 

(3) If the present trend continues, consideration may 
have to be given to possible modification of the accelerated 
program to maintain proper instruction of medical officers 
for the Army and Navy and of physicians for the civilian 
needs of the future. 

PERSONNEL PROBLEMS IN GEOLOGY 

The Office of Scientific Personnel of the National 
Research Council was established in 1941 primarily to 
aid in solving problems of scientific and technical per¬ 
sonnel in connection with the activities of the National 
Defense Research Committee. During more than two 
years of its existence the office has handled success¬ 
fully a large number of cases, chiefly in the field of 
physics, but also in other fields of science and engi¬ 
neering. The director of the office is Dean Ilomor L. 
Df>dgc, of the University of Oklahoma. 

Tlie needs of the Office of Scientific Research and 
Development and the availability of physicists and 
mathematicians have changed with the progress of the 
war. Therefore the Office of Scientific Personnel can 
now give more attention to fields other than those 
involved in the Office of Scientific Research and De¬ 
velopment, some of which fields are suffering man¬ 
power shortages and can profit from the methods 
developed in this office for handling personnel prob¬ 
lems in critical fields. The Geological Society of 
America is cooperating with several other scientific 
organizations to maintain the Office of Scientific Per¬ 
sonnel for the rctnaindcr of 1943 and at least several 
months of 1944. During this time the effective 
machinery that has been built up by Dr. Dodge will 
be available to nil geologists and their employers in 
the adjustinent of wartime personnel problems. 

The work of the Office of Scientific Personnel has 
been chiefly of two kinds: (1) placing qualified scien¬ 
tific and technical workers in positions connected with 
the war effort, and (2) taking steps to secure the 
deferment of scientists and technicians who can make 
their beat contribution to the war effort by occupying 


civilian positions calling for their special skills. The 
office can serve in the first capacity to the extent that 
needs for geologists are reported and available geolo¬ 
gists register. This service will be developed to meet 
the demand. 

With respect to deferment problems, recent devel¬ 
opments have made it uncertain how the office can 
best function. In the past, Dr. Dodge has assisted 
employers of physicists and mathematicians by writ¬ 
ing letters to local Selective Service boards and state 
directors and by advising with officials in the National 
Selective Service Headquarters. Out of this work 
developed the National Committee procedure which is 
described in “Activity and Occupation Bulletin,” No. 
3.5, and which Dr. Dodge had hoped would be extended 
to include geologists in the near future. Instead, an 
entirely new procedure has been developed by the 
War Manpower Conunission to be administered by 
the U. S. Employment Service. 

The Division of Geology and Geography of the 
National Research Council has appointed a Commit¬ 
tee of Geological Personnel, of which the chairman 
is W. B. Heroy, who is located in Washington. The 
primary function of this committee will be to coordi¬ 
nate personnel activities of the several geological 
societies; Dr. Dodgers office will consult with this 
committee in cases affecting geologists. 

The Geological Society of America will prepare 
mimeographed statements of further helpful informa¬ 
tion as it becomes available. Those who have specific 
questions not answered in the present notice should 
address the Secretary, Geological Society of America, 
419 W. 117th Street, New York, N. Y. 

TERCENTENARY COMMEMORATION 
OF THE INVENTION OF THE 
BAROMETER, 1643-1943 

A Tbrcentenaby Commemoration of the Invention 
of the Barometer was held at the University of 
Toronto on October 19. There were afternoon and 
evening meetings. 

Under the patronage of the Canadian Branch of 
the Royal Meteorological Society, the Royal Astro¬ 
nomical Society of Canada, the Royal Canadian In¬ 
stitute and the University of Toronto, two sessions 
were devoted to four papers indicating the origin 
and development of the barometer, discovered by 
Evangelista Torricelli in Florence in 1643. 

The afternoon meeting was held in West Hall, Pro¬ 
fessor C. A. Chant presiding. The first paper was 
presented by Professor Louis C. Karpinski, of the 
University of Michigan, representative of the History 
of Science Society. This paper stressed the fact that 
Torricelli put together mentally the “force of the 
vacuum,” 32 feet of water when the pump fails as 
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liriven by Galileo, the weight of the air as determined 
by Galileo, and the pressure and resistance of the air 
and ‘Various other fluids,” as discussed by Galileo 
in connection with projectiles, arriving at the idea 
that if water was held up to 32 feet, mercury would 
be held up under the same pressure to 30 inches, as 
mercury approximates 14 times the weight of water. 

Dean G. S. Brett, of the department of philosophy 
of the University of Toronto, dealt particularly with 
the philosophical aspects of the “horror of the void” 
and the effect of the creation of a vacuum on con¬ 
temporary thought. 

The evening meeting was held in the McLennan 
Physical Laboratory, with Director John Patterson, 
of the Canadian Meteorological Service, presiding. A 
comprehensive collection of modern developments of 
the barometer and ancient devices was on exhibition. 
Those were arranged by W. K. Knowles Middleton, 
of the Canadian Meteorological Office, with the co¬ 
operation of Professor John Satterly, of the depart¬ 
ment of physics. Mr. Middleton gave an account of 
these various contrivances which remain to this day 
so essential for attempts to forecast the weather. Dr. 
Satterley gave a survey of the difficulties of develop¬ 
ment of the barometer as a precision instrument. 

One daa.sical experiment given by Torricelli in 1644 
involved having the bowl of ttjercury supporting the 
mercury column large enough to hold water on top 
of the mercury sufficient to till completely the tube 
holding the mercury. On lifting the tube to the point 
in the bowl where the mercury and water meet, the 
mercury drops almost instantly, and the water com¬ 
pletely Alls the tube that held the mercury. This 
experinicnt was successfully performed at both se.s- 
sions. 

President Cody, of the University of Toronto, pre¬ 
sided at a dinner where toasts were given to the King 
of England, to President Roosevelt and to the three 
American delegates, including Dr. Andrews, of the 
Cleveland Great Lakes Weather Bureau, and Mr, 
Brumbacher, of Washington, members of the Amer¬ 
ican Meteorological Society. 

AMERICAN-SOVIET CONFERENCE 

A cx)KrERENCE, sponsored by the National Council 
of American-Soviet Friendship, for which the follow¬ 
ing program has been arranged, will be held in New 
York City at the Hotel New Yorker on November 7: 

Panel: Soviet Science and Technology, 11: 00 a.m.- 
1: 30 P.M. 

Chairman; Da, Harold C. Urey, professor of chemistry, 
Columbia Univeraity. 

Sir Hubert Wilkins, explorer, “Soviet Exploration and 
Geography, * * 

Dr, Carl O. Dunbar, curator, Peabody Museum, Yale Uni¬ 


versity, “Advances in Soviet Geology and Mineral¬ 
ogy. “ 

Ur. Charles E, Kellogg, soil scientist of the U. S. Depart¬ 
ment of Agriculture, “Soviet Boil Technology and 
Agriculture. “ 

Dr. L. C. Dunn, professor of /.oology, Columbia University, 
“Soviet Research in the Biological Sciences.“ 

Dr. Selman Waksman, professor of microbiology, Rutgers 
University, “Bacteriology in the Soviet Union.“ 

Dr. V. K. Zworykin, research director, R.C.A. Labora¬ 
tories, “Soviet Developments in Electronics.” 
General Discussion. 

Panel; Public Health and Wartime Medicine in the 
U.8.S.R., 2: 30-5 p.m. 

(the American'Soviet Medical Society cooperating) 
Chairman: Dr. Walter B. Cannon, professor of 
physiology, Harvard University. 

Dr. Hugh Cabot, Boston surgeon, “Russian Medicine Or¬ 
ganized for War. *' 

Dr. C.-E. A. Winslow, professor of public health, Yale 
University, “Public Health in the Soviet Union.” 
Professor Vladimir Lobodonko, Soviet surgeon, “Russian 
Advances in Military Medicine.” 

Soviet Motion Picture, “Experiments in the Revival of 
Organisms. ’ ’ 

Dr. W. M. Stanley, Rockefeller Institute for Medical Re¬ 
search, “Soviet Studios on Viruses.” 

Dr. Alice Hamilton, medical consultant to the Federal 
Department of Labor, “Industrial Medicine in the 
U.S.8.R.” 

Dr. Wilder Pen field, professor of neurology, McGill Uni¬ 
versity, “The Recent Surgical Mission to the 
U.S.8.R.” 

General Discussion. 

THE TENTH ANNIVERSARY OF THE 
PLANETARIUM AND MUSEUM OF 
THE FRANKLIN INSTITUTE 

The Franklin Institute, Philadelphia, will celebrate 
on November 9, at three o’clock, the tenth anniversary 
of the opening of the Planetarium and Museum. The 
first session will be held in the Fels Planetarium, 
Wagner Schlcsinger, director of the planetarium, pre¬ 
siding, The speakers will be James Stokley, General 
Electric Research Laboratories, first director of the 
planetarium; Colonel Philip Fox, Signal Corps, 
U. S. A., first director of the Adler Planetarium, Chi¬ 
cago; Demonstration of the Planetarium Instrument, 
Colonel Fox. 

After an intermission the proceedings will be re¬ 
sumed in Franklin Hall at 4:15 in the afternoon, 
Charles S. Redding, president of the Franklin Insti¬ 
tute, presiding. The program for the afternoon fol¬ 
lows: 

“Then and Now,” The Honorable George Wharton 
Pepper. 

Presentation by the president: Certificates of Honorary 
Membership to Philip Fox, Samuel 8. Fels, Mary 
CurtiB Zimbalist. 
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Presentation of Walter S. Gifford, president of the Amer' 
can Telephone and Telegraph Company, for the Ver- 
milye Medal, Richard T. Nalle. 

Address: “Industrial Management and Freedom from 
Want, “ Walter S. Gifford. 


Reception and tea by tlio Hostess Committee. 

The medal was awarded to Dr. Gifford “in recogni¬ 
tion of outstanding contributions in the field of indus¬ 
trial management.” 


SCIENTIFIC NOTES AND NEWS 


At the Hesquiccntennial coiuuienoement of Williams 
College, the doctorate of science was conferred on Dr. 
Alfred N. Richards, professor of pharmacology and 
vice-presichmt in charge of medical affairs of the Uni¬ 
versity of Pennsylvania, and on Professor Jerome C. 
Ilunsaker, head of the department of mechanical and 
aeronautical engineering at the Massacliusetts Insti¬ 
tute of Technology. 

At the celebration on October 27 of the centennial 
of the School of Medicine of Western Reserve Uni¬ 
versity, honorary degrees were conferred as follows: 
the doctorate of science on Professor George H. 
Whipple, dean of the School of Medicine and Den¬ 
tistry, University of Rochester, and on Dr. Reginald 
Fitz, of the Harvard Medical School; the doctorate 
of humanities on Dr. Frederick C. Waite, professor 
emeritus of histology' ut the university, and on Dr. 
Williani T. Corlett, Cleveland dermatologist, and the 
doctorate of laws on Dr. Torald H. Sollmann, dean of 
the School of Medicine at the university. 

Dr. Sherwood Moore, director of the Mallinckrodt 
Institute of Radiology of Washington University, St. 
Louis, has been appointed by Surgeon General Parran 
a member of the National Advisory Cancer Council. 

Nkvin E. Funk, vice-president in charge of engi¬ 
neering of the Philadelphia Electric Company, was 
recently elected president of the American Institute 
of Electrical Engineers. 

Dr. a, C. Furstenburg, dean of the Medical School 
of the University of Michigan, was named on October 
27, at the closing session of the fifty-fourth annual 
convention, president-elect of the Association of Amer¬ 
ican Medical Colleges. 

H. P. Trevithick, of the bureau of chemistry of 
the New York Produce Exchange, has been elected 
president of the Association of Consulting Chemists 
and Chemical Engineers. 

The title of professor emeritus has been conferred 
by the College of the City of New York on Dr. Fred¬ 
erick G. Reynolds, formerly professor of mathematics 
and chairman of the department, and on Dr. Axel L. 
Melander, formerly professor and head of the depart¬ 
ment of biology. 

Dr. Joseph C. Aub, since 1928 associate professor 
of medicine in the Harvard Medical School, has been 
appointed professor of research medicine. 


Dr. Ernst Geu4HORN, professor of physiology at 
the College of Medicine of the University of Illinois, 
has taken up his work as professor of physiology 
at the Medical School of the University of Minnesota, 
lie has been placed in charge of a special unit in 
neurophysiology for the study of infantile paralysis, 
sponsored by the National Foundation for Infantile 
Paralysis. 

Dr. Henry G. Fisk, who has been in charge of 
ceramic and minerulogieal research at the Armour 
Research Foundation of the Illinois Institute of Tech¬ 
nology, has been appointed director of the newly es¬ 
tablished Research Institute of the University of 
Wyoming. He took up his new work on November 1. 
The Research Institute is the first institution of its 
kind in Wyoming. In conjunction with the univer¬ 
sity, its purpose is to aid by scientific research in the 
discovery, development and exploitation of the natural 
resources of the .state. 

Dr. I. A. MEiiCHANT, associate professor of veter¬ 
inary hygiene at Iowa State College, has been ap¬ 
pointed head of the department. Dr. Fay Famum, 
of New York University, has been appointed assis¬ 
tant professor of mathematics. 

Dr. Tevpik Saglam, professor of internal diseases 
in the faculty of medicine, has been appointed rector 
of the University of Istanbul. 

It is reported in the Journal of the American Medi¬ 
cal Association that as a result of the Ramirez govern¬ 
ment’s order that all office holders who signed a recent 
pro-democratic manifesto be dismissed, professors of 
the highest standing in the universities of Argentina, 
including Dr. Bernardo A. Houssay and Professor 
Alejandro Ceballos, have been affected. Ramirez is 
understood to have stated that, besides being dismissed 
from public office, these men will not bo allowed to 
leave the country. 

Dr. Karl P. Heiskr, director of the laboratory of 
psychology at Norwich State Hospital, Connecticut, 
has been appointed research director for the State 
Public Welfare Council. 

Dr. Louis Waldbaueb has resigned as associate pro¬ 
fessor of analytical chemistry and head of the anidyti- 
cal division of the department of ohenustry and 
chemical engineering of the State Univerrity ctf Iowa, 
to become an analytical researbh ehezoiet at 
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tral Research Laboratory of the General Aniline and 
Film Corporation at Easton, Pa. 

Dh. a. R. Patton, head of research in the depart¬ 
ment of chemistry of the Montana A^icultural Ex¬ 
periment Station, has become a research chemist in 
the Biological Laboratory of E. I. du Pont de Nemours 
and Company, New Brunswick, N, J. 

Arthur W. Gki^bke, for the past two years director 
of engineering for American Type Pounders, Inc., 
has been appointed chief engineer of E. Leitz, Inc., 
makers of Leica cameras and teclinical instruments. 

Colonel Edgar Erskine Hume, Medical Corp.s, 
U.8.A., has been named chief American Health Officer 
of the Allied Militarj^ Government of Occupied Ter¬ 
ritory in Sicily. 

It is reported in Chemical and Engineering News 
that C. C. Concannon, chief of the Chemical Unit of 
the Bureau of Foreign and Domestie Commerce, De¬ 
partment of Commerce, planned to leave for Santiago 
toward the end of October to act as consultant ami 
adviser to the Chilean Government on matters relating 
to the development of various branches of the chemi¬ 
cal industry in that country. 

Dr. J, F. G. Wheeler, lately director of the Ber¬ 
muda Biological Station for Research, has been ap¬ 
pointed marine biologist in Mauritius. Nature states 
that it is Imped that Dr. Wheeler's researches may be 
a prelude to tlie establishment as a permanent institu¬ 
tion of a Fisheries Department for Mauritius, The 
development of the island's fisheries has been made 
possible by a grant up to £4,500 under the British 
Colonial Development and Welfare Act of 1940. 

Dr. Hamilton H. Anderson, professor and head 
of the department of pharmacology at Peiping Union 
Medical College, Peking, is reported to be one of a 
group announced by the State Department as being 
repatriated by the Japanese. 

Dr. F. j. W. Roughton, F.R.S., fellow of Trinity 
College, lecturer in physiology at the University of 
Cambridge, will deliver the second Harvey Society 
Lecture of the current series at the New York Acad¬ 
emy of Mediiiine on November 18. The title of his 
address will be ‘^Recent Work on the Respiratory 
Chemistry of the Blood." 

Dfc, Edward A. Strkckkr, professor and head of 
the department of psychiatry of the School of Medi¬ 
cine of the University of Pennsylvania and consul¬ 
tant in psychiatry to the Army, Navy and Air Forces, 
delivered the annual Walter L. Niles Memorial Lec¬ 
ture at Cornell University Medical College on October 
19, under the auspices of the Tau Chapter of Nu 
Sijgma Nu. His subject was “The Neuropsyeijiatry 


of Global War." The lecture is given annually in 
memory of Dr. Niles, a former dean of the Medical 
College, where he was for many years professor of 
clinical medicine. 

The Johns Hopkins Medical History Club com¬ 
memorated on November 1 the four-hundredth anni¬ 
versary of the publication of Andreas Vesalius's De 
Humani Corporis Fabrica Libri Septern. Dr. George 
W. Comer was chairman of the program. An exhibit 
illustrating the life and work of Vesalius was dis¬ 
played in the exhibition hall of the Institute of the 
History of Medicine. 

Commemorating the four-hundredth anniversary 
of Copernicus at Colby College, Dr, Harlan T. Stet¬ 
son, of the Massachusetts Institute of Technology, 
gave on October 22 a lecture entitled “The Earth and 
the Sun, from Copernicus until To-morrow.'' He also 
addressed the College Assembly on “Science During 
the War and After." 

The two hundred and fifty-seventh meeting of the 
American Physical Society will be held in the Tech¬ 
nological Institute of NorthwcHtern University on 
November 12 and 13 under the presidency of Dr. 
A. W. Hull, of the General Electric Company. There 
will be a symposium on the physics of rubber and 
other high polymers on the morning of Friday. Spe¬ 
cial papers will be presented on Friday afternoon and 
all day on Saturday. The dinner of the society will 
be held at the Georgian Hotel, Evanston. 

The fifty-second annual meeting of the Society for 
the Promotion of Engineering Education will be held 
in Cincinnati from June 22 to 25, 1944. 

The Association of Military Surgeons of the United 
States met in Philadelphia t>n October 21. The pro¬ 
gram, devoted to war medicine, included such subjects 
as aviation medicine, battle fatigue, use of penicillin, 
rescue work of hospital ships, organization of medical 
units, technic of self-preservation, treatment of para¬ 
chute injuries, war dentistry, reduction of venereal in¬ 
fection, war neurosis, jungle and desert emergencies, 
booby trap injuries, evacuation of the wounded by 
air and the use of dried plasma. 

The School of Medicine of Western Reserve Uni¬ 
versity celebrated its centennial on October 27 with 
a convocation, preceded by an academic procession in 
which representatives of one hundred and thirty-C'ight 
universities and colleges, delegates of twenty-one 
learned societies and the consuls of seven countries 
participated. The principal address was delivered by 
Dr. Alan Gregg, director for the medical sciences of 
the Rockefeller Foundation, Professor Howard 
Thomas Karsner, director of the Institute of Pathol- 
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ogy at the university, described the public service of 
the School of Medicine. The dinner address was 
given by Dr. Reginald Fitz, of the Harvard Medical 
School, who described the close relations during the 
last century between the Medical Schools of Harvard 
University and Western Reserve University. 

The centenary meeting of the Royal Anthropologi¬ 
cal Institute, London, was held on October 30 under 
the presidency of Professor J. H. Hutton. According 
to Nature f addresses were delivered by Sir John My res 
on the work of the institute, and by Ix)rd Hailey on 
“The Role of Anthropology in Colonial Development.” 
There was a symposium on ‘‘The Future of Anthro¬ 
pology,” in which Dr. G. M. Morant spoke on physical 
anthropology; Professor V. G. Childc on archeology; 
R. U. Sayee on material culture, and Professor R. 
Firth on social anthropology. 

The new home of the American Institute of Physics 
at 57 East 65th Street, New York City, it is hoped, 
if the exceptional obstacles of wartime can be over¬ 
come, can he opened at the time of the January meet¬ 
ing. The building, formerly a private house, will in 
the course of years become the headr|uarters of the 
offices of the institute and of some of its founder 
societies, the scene for conferences and committee 
meetings and generally the headquarters for Amer¬ 


ican physics. The purchase price of $70,000, a bar¬ 
gain due to the generosity of the former owner of 
the house, has already been met to the extent of $61,- 
000. The Building Fund Committee hopes to re¬ 
ceive the contributions of those who intend to con¬ 
tribute but have not yet done so. Contributions should 
be addressed to the American Institute of Physics, 175 
Fifth Avenue, New York 10, N. Y. 

It is proposed to establish a medical center at the 
College of Medicine of Wayne University, Detroit. 
The plan of development involves the expenditure of 
$50,000,000. A board of trustees has been incor¬ 
porated, of which Dr. Edgar H. Norris, dean of the 
College of Medicine, is a member. Dr. Prank F. 
Tallman, Lansing, director of mental hygiene of the 
Michigan State Hospital Commission, has become ad¬ 
viser and consultant to the board, including the devel¬ 
opment of its Industrial Health Institute and psychia¬ 
tric units. George P. Pierrot, director of the United 
Serv’ice Organizations in Metropolitan Detroit for the 
past seventeen months, has been apptdnted executive 
secretary of the finance committee. It is reported 
that an appropriation of $10,000 to initiate plans for 
the development of the center have been approved by 
the ways and means committee of the County Board 
of Super\dsors. 


DISCUSSION 


THE BOTANICAL NAME OF THE 
GIANT SEQUOIA 

In the April number of Leaflets of Western Botany, 
W. A. Dayton, of the U. S. Forest Service, has pre¬ 
sented a discussion of “The Names of the Giant 
Sequoia,” based principally upon excerpts from 29 
replies from certain Californian botanists in response 
to a request for information made by Mr. Dayton. 
The conclusions drawn are that botanical opinion in 
California (1) favors retention of Sequoia gigantea as 
the name of the big tree, (2) favors amendment of the 
international rules to conserve this name, and (3) in¬ 
dicates a reluctance to accept the recently proposed 
generic name Sequoiadendron. Some of the state¬ 
ments upon wliich these conclusions are based are 
rather amusing. One writer says he has “never seen 
or heard any name except Sequoia gigantea.'^ An¬ 
other says that the name Sequoia gigantea will remain 
in use because “millions of visitors come to this State 
[California] to view that tree.” Another says, “Any 
change in the name would produce a distinct shock 
among ‘plant lovers.’ ” Only two or three of the re¬ 
plies contain any reference to truly scientific or botan¬ 
ical considerations. I should like, therefore, to point 
out that since this is essentially a technical botanical 


question, it is to be decided on scientific grounds, 
without regard to the provincial enthusiasms of the 
residents of any particular part of the earth. 

Clearly, there are only two fundamental points at 
issue. The first one is, Does the name selected con¬ 
form to the International Rules of Botanical Nomen¬ 
clature? The second question is, What are the basic 
biological facts? The first question I shall leave to 
the nomenclatural specialists, although it is worth 
while noting that the generally used name, Sequoia 
gigantea (Lindl.) Dene., being a homonym, is unten¬ 
able under the international rules. Wellingtonia also is 
ruled out, and for the same reason. The second ques¬ 
tion, however, calls for comment, since, after all, 
taxonomic botany is a branch of the science of biology. 

While it is not at nil necessary to review here the 
important data presented by Buchholz in 1939,^ it 
may be not altogether out of place to quote briefly 
frojn the recently published work of two other bota¬ 
nists, Looby and Doyle,® who, presumably, may be 
safely considered free from any motives ulterior to 
the spirit of scientific inquiry, These two botanists 
have come independently to the conclusion, on the 

1 Am, Jour, BoU, 26: 535^38, 1989. 

tSoi. Proa. Boy, BuUin Soo,, 28 : 35-64, 1942, 
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basis of their studies of the formation of megaspores, 
female gametophytes and arehegonia, in both the big 
tree end the redwood, that the two species belong to 
different genera. Following is a quotation from their 
conclusions: 

Buchholz (1939c) has recently published a short paper 
on the generic segregation of the Sequoias. In this he 
tabulates numerous differences between them, and con- 
cludoB that they can not be retained as species of one 
genus. To these points others might be added, notably 
perhaps the difference in wood structure in typical speci¬ 
mens. Many of those points may be only such as are nat¬ 
ural to different species, but the differences in proombryo 
and embryogeny are more important. When to these are 
added the further differences in development, outlined in 
this paper, in gynospore origin, in tapetum, in early pro- 
thallial growth and expansion, and in maturor cellular 
formation in the prothallus, it is clear that the two red¬ 
woods differ essentially in practically every phase of their 
life-history. In no other coniferous genus have such dif¬ 
ferences between species been recorded; on the contrary, 
true species of any other genus show extremely close sinii- 
luritics in their development. The other differences noted 
by Buchholz (1939c) are thus given greater importance, 
and wo, therefore, without hesitation, agree with him that 
the,Sierra Redwood, the Big Tree, commonly now known 
as Sequoia gigantea, can no longer be retained as a species 
of Ssquoio, a generic title to which Sequoia sempervirtns 
has priority claim. . . . 

They go on to say that they prefer to use the 
generic name Wellingtoriiu, instead of Sequoiaden- 
dron, for the big tree. That is, however, beside the 
point. The significant facts are (1) the two species 
differ essentially in practically every phase of their 
life-history, and (2) in no other genus of conifers 
have such extreme differences betw^een species been 
recorded. Additional biological evidence supporting 
the theory that the two species are more than spe¬ 
cifically distinct was adduced as early as 1894 by 
Radais,^ who proposed two subgenera of Sequoia, sub¬ 
gen. Eusequoia for S. aempervirens and subgen. Wel¬ 
ling tonia for Sequoiadendron giganteum. In 19S1, 
Florin* pointed out that Arnold!, in 1900, and Law- 
son, in 1904, had presented sufficient evidence from 
embryogeny to show the fundamental generic differ¬ 
ences between the two species. Doyle,in 1940, has 
indicated that the segregation of the big tree into a 
separate genus is fully justified. 

It may be not altogether without significance that, 
although not proposed until 1939, the name Sequoia¬ 
dendron already has been adopted by some of the most 
distinguished authorities on North American botany, 

* M. Badala, Ann. got. Nat. Bot., sot. 7, vol. 19. Paris 
(thosia). 

* Rudolph Florin, Untersuchuniron sur Stammesge- 
schichto der Ooniforales und Cordaitales. K. Svenaka 
Vet.-Akad, Handl. ser. 8 vol. 10. Stockholm. 

^Nature, 146: 900,1940. 


including Alfred Behder,® L. H. Bailey"^ and several 
others. During the last three years several articles, 
in which the name Sequoiadendron has been employed, 
have appeared in both European and American botan¬ 
ical journals. 

G. Neville Jones 

University of Illinois 

THE APPARENT TIME ACCELERATION 
WITH AGE 

Having for some time given a little attention to the 
physiology of aging and still having a fair memor>^ 
at sixty-eight, I was more amused than instructed by 
the current discussion in Science of the apparent 
acceleration of time with advancing chronologic age. 
This discussion reminds one of the old quip: “Married 
men do not live longer than bachelors, it just seems 
longer,^’ of which the truth and the why depend on 
the individual (and his mate). When we eliminate 
amnesia for current events and make the comparison 
in matters of approximately equal desirability, anxiety 
and boredom, there is no difference in the estimate of 
time speed at six and at sixty, so far as one cun rely 
on memory. Death is obviously not in the category 
for comparison, because of the limited experience and 
understanding of youth. At the age of 7 to 10, when 
I greatly desired to reach the stature, the capacity 
and the dignity of a grown-up man, called to mind 
the prospect of a brief visit to my mother or longed 
j'or the end of the current day when sound slumber 
would shut out the perpetual baa-ah of the sheep in 
my care, the hours, weeks and years seemed long 
indeed. But in th<)se sumo years a day’s visit with 
mother, an hour in the swimming hole or fishing in 
the river passed wutli incTedible speed. It is purely a 
question of the item of particular concern (desirable 
or objectionable) in the thought of the individual. 
Age has nothing to do with the illusion. For now at 
sixty-eight, the days, weeks, months and years of war 
drag on as slowdy us they did sixty years ago when I 
wanted to grow up in a hurry. Then, I wanted (above 
all things) to be a man. Now, I want (above all 
things) mankind at peace. The time to attain cither 
seemed and seems unduly long. On the other hand, a 
day at fishing, now, an hour at attempting to teach, a 
conference with intelligent colleagues, verily, tempus 
fugit. 

A. J. Carlson 

University of OniCAoo 

In a recent discussion in Science on the apparent 
time acceleration with age, Frank Wilcn made a state¬ 
ment, the implications of which I should like to dis- 

Manual of Cultivated Trees and Shrubs,” second 
edition, 1940. 

7^‘Hortu8 Second,” 1941. 
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pute, especially since by so doing it will be possible 
to bring to the discussion some further matters of psy¬ 
chological interest. 

In referring to Pitkin’s ^‘Life Begins at 40,” the 
statement was made that '‘Whatever consolations the 
author may have adduced to support the title, realists 
know that at forty life begins to end, that they have 
gone over the top of the hill and are coasting, bruke- 
Icss, toward extinction.” I am a little tired of the 
"realists,” and am not willing to admit that they 
"know” anything of the kind. But let that pass. 

The real point of interest is Wilen’s implication 
that (1) all persons are afraid of old age and death, 
and (2) that those past middle life are more afraid of 
it than others. 1 consider that an unscientific general¬ 
ization, not supported by the facts. 

In the first place, many young persons are more 
afraid of death than their elders. When I was in my 
twenties I felt much as if I were walking a tight-rope 
over an abyss. This was not unique. Hugh Walpole 
once said that he was pleased when he became forty 
because he no longer felt that "disaster is waiting for 
me around the corner.” And it has been n habit with 
me now, in view of my experience, to ask iny older 
friends how they feel about the matter. There is rea¬ 
son to believe that moat of them are sincere. About 10 
per cent, have told me that they definitely fear old age 
and death, about 40 per cent, have told me that it 
"bothers them occasionally,” while those of the re¬ 
maining 60 per cent, are mostly indifferent. Many, 
like Walpole, actually feel more confident than do the 
young. 

There must be some reason for this confidence. No 
doubt part of it results from an increase in economic 
and social security, but there is, I believe, another 
reason: that having lived for a certain period gives 
one a subconscious confidence that he will continue to 
live. This subconscious feeling is so strong that even 
the certain knowledge that death is coming can not 
eliminate it from the mind. This may explain the 
avarice of the aged. At least this seems a reasonable 
conception, and I should be pleased to have the reac¬ 
tions of other readers to it. 

By the way, do those who criticize Pitkin’s book 

ever read itf Mr. Pitkin has expressly emphasized, at 

the beginning of his book, that physically one is going 

down hill after forty. What he maintains is that 

many persons have their most interesting experiences 

and produce their best work after that age—which is 

something quite different from what most persons 

suppose the book implies. , 

Ctbil E. Abbott 

Doake Golleos 

Why does time appear to move faster as we grow 
older T In Boiencb of July 80, an answer to this ques¬ 


tion was attempted by F. N. Nitardy whioh suggested 
a measurement of time as it relates to the individual. 
His impressive note called forth some interesting com¬ 
mentaries. Dondliuger points out that "the content 
of the elapsed time, that is, the events, occurrences, 
incidents and circumstances experienced during the 
elapsed time, is also n factor.” This happens also to 
have been our own contribution to the discussion—wc 
said something to this effect in an editorial. But we 
went farther than that; we dwelt morbidly upon what 
is hap])ening to a person in middle age, rather than 
merely what is happening all around him, and sug¬ 
gested that cirrhosis of the liver, and the income tax, 
have something to do with the sensation that time is 
flying faster and the jig is about up. We have since 
noted, in Glass’s recent "Genes and the Man,” the sug¬ 
gestion, neatly parallelling Nitardy, that "the value of 
a year at any age is about equal to its proportion of 
the total life up to that age, so that a year to a child 
of ten has approximately four times the value of a 
year to a person of forty,” but with the additional 
comment: "Our sense of time is not based on docks 
or stars or even the alternation of day and night, but 
on the changes ivithin us as we grow and develop.” 
(Italics mine.) 

Wilen takes the view that "there arc at least lim¬ 
ited circumstances in which the time-lapse sensation 
does not depend chiefly on age”: if a man of sixty 
and a man of twenty are suffering extreme hardship 
on a life raft, both will find time dragging slowly 
along. A factor which none of these contributors has 
taken into consideration, apparently, is the psycholog¬ 
ical make-up of persons with relation to time. Of two 
persons of the same age, one feels be has a mission 
to accomplish, a great task to perform, and he is 
acutely aware of tinm’s flight; the other, an easy-going 
sort who merely hopes to enjoy life without acooxn- 
plishing much of anything, does not feel the accelera¬ 
tion to a comparable degree, A good example of the 
type of whom it has been written— 

But at my back I always hear 

Tune’s winged chariot hovering near 

was Thomas Wolfe. Wolfe felt that he had a gigantic 
literary task to perform; he worked frenziedly to get 
it all out, and he produced magnificently. He was pre¬ 
occupied with time and the briefnesB of man’s days. 
Whether this terriffic drive hastened his death, whether 
he had a premonition of his relatively early end, are 
debatable matters. It is hardly debatable that to snob 
a man time moves far more rapidly than it does for 
his less dynamic, less intense, contemporaries. 

R. P, Habiubs 

Baltiuore Evening Sum 
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SCIENTIFIC BOOKS 


LEGENDRE ASSOCIATED FUNCTIONS 


Tables of Legendre Associated Functions. By Zaki 
M tTRSi, Cairo; E. and R. Schindler. 1941. xii + 286 
pp. 22.8 X 29.5 cm. 


This is publication No. 4 of the Faculty of Science 
of the Fouad I University, in the Zaafaren Palace, 
Cairo, which became a state institution in 1925. 

Legendre's polynomial of the nth degree, or zonal 
surface harmonic of the first kind, may be defined by 


e~Fn(x) = 




2"n I dx^ ’ 
which is a particular solution of Ijegcndro's equation, 

_ dst . -. ^ 

The Legendre functions Pi\{x) were first introduced 
in a paper of Legendre published in 1785. Legendre's 
associated functions of the first kind, of the mth order 
and nth degree, are the functions {x) defined by 
the equation 

(jr) 






The present table gives values of (.r) for n = 1,2, 
. . . , 10, m = 1,2, . . . , 10, and for x over the range 
[0.000(0.001)1.000]. These values are to eight deci¬ 
mal places in the beginning, and to three near the end, 
where the values are large. Some values are given 
to twelve significant figures. 

For purposes of interpolation the utility of the table 
is greatly increased by the inclusion of columns of 
modified second differences, the theory of which was 
set forth by Dr. L. J. Comrie in the British Nautical 
Almanac for 1937. A 7-place table of Everett coeffi¬ 
cients, for using these modified differences, is given on 
pages 282-283; four errata in the differences in the 
main body of the table are noted on p. 284. The next 
two pages contain an Arabic translation of the 
preface, 

The author cherishes the hope that his table attains 
to a high degree of accuracy. The computations were 
carried out in duplicate, during the years 1937-41, by 
the author and three assistants. Dr. Comrie differ¬ 
enced 6,000 entries of the original calculations and 
thus found ten errors. Checking was also effected by 
comparison with one of A, H. H. Tallqvist's tables 
of 1908 {Acta Societatia Scientiarum Fennicae, v. 33, 
no. 9) for the range [0,00(0.01)1.00]. This table of 
Tallqvist may be regarded as the first of its kind, if 
the less extensive one given in his Orunderna af Teorin 
for Sferiaka Funfctioner jdmte Awdndingar inom 
Fyaiken (Helsingfors, 1905) is excluded. Mursi seems 
to have been ignorant of the existence of G. Provost, 


Tables^ de Fonctiovis SpMriques et de leurs Intdgralea 
(Bordeaux and Paris, 1933), Among other things 
this contains a table from P]{x) to P5 (x), to not 
more than five places of decimals, with differences. 

Thus Mursi's volume makes a notable new tabular 
contribution in an important field. The volume is 
clearly and neatly printed, and the paper is reasonably 
good. War conditions doubtless prevented the earlier 
distribution of the volumes. Up to four months ago 
even Dr. Comrie did not know of its publication. 
Since such an excellent publication is No. 4 of a 
series issued by the Faculty of Science of this Egyp¬ 
tian university, only eighteen years of age, the reader 
may be curious as to what works are represented by 
Nos. 1, 2 and 3. Although I have not seen these works 
I learn that they are as follows: 

(1) H. Sandon, The Food of Protozoa. A reference 
hook for use in studies of the physiology, ecology 
and behaifior of prot(fZoa, 1932. 

(2) [Book of the Science of Algebra and Mathematics 
by Mohammed ibn Musa al-Khowarizmi, with 
commentaries by Dr. Ali Moustapha Mochrafa 
Bey and Dr, Mohammed Moursy Ahmed] (in 
Arabic), 1937. An Arabic and English edition 
of this work by F. Rosen appeared at London 
in 1831. An Arabic and Spanish edition, by J. 
A. Siinchez Perez, appeared at Madrid in 1916, 
A Latin edition by Libri was given in his Sciences 
MathSmatiques en lialie, vol. 1, Paris, 1838. L. 
C. Karpinski's edition of Robert of Chester’s 
Latin translation of part of al-Kliowarizmi’s work 
w’as published with an English translation, at New 
York in 1915. 

(3) Mohammed Hassib. Cucurbitaceae in Egypt, 
1938. 

R. C. Akchibald 

Brown University 

MAN AND HIS PHYSICAL UNIVERSE 

Man and His Physical Universe. F. C. Jean, E. C. 

Harrah, F. H. Herman and S. R. Powers. 608 + 

vii pp. Ginn and Co. 1943. $3.25. 

‘‘Man and His Physical Universe” is a text-book 
intended for a survey course in science. Such courses 
are taken by persons who do not intend to become 
professional scientists but who desire to be acquainted 
with the results of science for cultural or general edu¬ 
cational reasons. The authors have approached the 
problem of presenting the results of the physical 
Bciencea by dividing the book into six “units,” in 
which astronomy, physics, chemistry, meteorology and 
geology are discussed in turn. The sections are not 
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given thesie classical titles, as the writers wish to show 
how each subject is of importance to mankind. Thus, 
the part on chemistry is called “Matter as Organized 
Energy Possesses Properties Which Are Indispensable 
to Man,” and that on astronomy “Man’s Increased 
Knowledge of the Cosmos Has Modified His Think¬ 
ing.” An inl/Cgrated thread of continuity is in this 
manner woven through somewhat diverse material, 
and the bearing of all the sciences on man’s thought 
and activities is developed. 

In the first section the errors of ancient concepts 
are described and the scientific method explained. 
Some of the more recent findings of astronomy are set 
forth. From this, the authors proceed to demonstrate 
how superstitions have been demolished by knowledge, 
and how practical use is made of astronomy in deter¬ 
minations of time and geographical location. The 
second section explains how the distinctions between 
matter and energy arc broken down, and the third 
describes the many possible chemical rearrangements 
of matter, including a chapter on organic chemistry 
and one on the way chemical products add to the con¬ 
veniences and pleasures of living. 

The fourth unit discusses the physics of the various 
forms of energy and shows how all may be applied. 
The fifth reviews the effects of meteorology on life. 
The final part of the book is devoted to a discussion 
of geology, starting with a review of the structure 
of the earth and showing how geological changes are 
continually in progress. The evolution of the present 
surface conditions of the earth is traced and finally 
the authors treat the practical importance of geo¬ 
logical forces which make many mineral products 
available to mankind. 

As is inevitable in a book jointly written by several 
authors, there are differences in quality between the 
several sections. Thus, for example, in the chapters 


vcow i»8, 

on geology the illustrations are referred to in the 
text and serve to illuminate the subject-matter there 
discussed, while in those on astronomy and physics 
the photographs and diagrams are too often left for 
the instructor to explain. Nor is the choice of illustra¬ 
tions in these sections as good. In some eases, as on 
page 83, they are more complex than necessary and 
contain material requiring explanations not germane 
to the matter imder discussion. Further explanations 
by the instructor will be necessary on page 272, where 
it is stated that energy is kinetic or potential, and the 
student is left to wonder just how heat energy and 
subatomic energy are to be fitted into these two cate¬ 
gories. On the whole, this reviewer was left with the 
distinct impression that the authors of the parts on 
geology and chemistry were better able to expound 
their subjects in a clear and interesting manner which 
covered the essential points than were those on physics 
and astronomy. On the other hand, the sections on 
physics and astronomy do contain many simple and 
instructive treatments such as that on latent heat. 
The scientific method is both praised and explained, 
but the student is given little instruction in its use 
and few opportunities to practice it himself. It would 
seem proper to add some problems for quantitative 
computation to the admirable ones calling for general 
discussion. 

This text should appeal to the average student who 
did not expect to study science beyond a survey course. 
The writers of this book have undoubtedly succeeded 
in presenting the results of recent investigations to 
non-scientists in an interesting manner, while, at the 
same time, explaining how these results are of impor¬ 
tance to mankind. 

S. A, Kobtf 

Nbw York Univkbsitt, 

UKivxEsrrr Heights 
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PERFUSION OF RAT LIVERS WITH ESTRO¬ 
GEN IN VITROi 

The role of the liver in metabolism of steroid hor¬ 
mones has been a matter of interest for some time. 
Since the experiments of Silberstein et ol.^ and of 
Zondek^ on the incubation of natural estrogens with 
liver brei the original finding that the free hormone is 
rapidly inactivated has been generally substantiated. 
Confirmation has been attained by a variety of direct 

^ Aided by grants from G. D. Searle and Company 
and the National Eeaeareh Oonneil Committee for Prob¬ 
lems of Bex. 

> F. Silberstein, P. Engel and K. Molnar, Klin, Woeh 94 >k., 
12 : 1608, 1088. 

Zondek, Bhcmd. Arch, PhysioL, 70: 188. 1934. 


and indirect approaches, including: (a) damage of the^ 
liver of rats by administration of CCI 4 and the obser¬ 
vation of increased end-effects of both endogenous^ 
and exogenous estrogen;^ (b) demonstration of the 
ineffectiveness of estrogen crystals or pellets placed 
in sites drained by the hepatic portal systems*''^ with 
similar inactivation on direct injection into the spleen;^ 

« N. B. Talbot, Sndoerinoh, 25; 60, 1080. 

9 0. Pincus and D. W. Martin, Endocrinol, 27: 888 , 
1040. 

9 O. B. Biskind and J. Mark, BuU. Johns Sophins Sosp,, 
65: 212 1080. 

ik Biskind, Endoorindl, 28: 604, 1041; Proa. doe. 
Ewp. Piol Med., 47 : 766, 1041. 

sA. Segalott and W. O. Nelson, Proc- $ 09 . Emp. SioL 
Med., 48 : 88 , 1941. 
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(c) perfu^on of a beart-lung-livar preparation (dog) 
with estrone and the observation of inactivation in a 
few minutes with little or no inactivation by a control 
heart-lung preparation;® (d) incubation of various 
estrogens with liver slices.*®"-** Experiments in¬ 
volving the administration of estrogen and the isola¬ 
tion of excretion products from the urine have dem- 
onslrnted that in vivo estradiol and estrone are iniru- 
convertible in test animals and men, and that estrone 
is converted in large part to estriol by human male 
subjects (for a recent review see Doisy et Pincua 
and Pearhnan,** also Schiller and Pincus).*® The 
probabilities of such conversion by the liver have been 
investigated only by the experiments of Heller,^®-** 
who obtained evidence for an apparent irreversible 
de8tructit)n of a-estradiol by rat liver slices and a 
probable conversion of estrone to a-estradiol which is 
rapidly destroyed. 

We have undertaken the perfusion of intact rat 
livers with a-estradiol dissolved in a perfusion medium 
UBUiilty consisting of a mixture of Ringer-Locke solu¬ 
tion and defribinated rat blood (see Table 1). Under 
aseptic conditions female adult rats in proestrus or 
estrus were rapidly bled, the liver in situ was then 
washed through with Ringer-Locke solution, dissected 
and c^nnulated through the portal vein, care being 
taken that the cannula contained Ringer-Locke solu¬ 
tion to prevent air-embolism formation. The cannu¬ 
la tod specimen was mounted in a perfusion apparatus 
having a pulsating flow of 70 beats per minute with 
a pressuro at the portal vein suflicient to ensure a flow 
through the organ of 3 oc of aerated medium per min¬ 
ute (approximately 120 mm Hg). The entire ap¬ 
paratus was incubated at 37" C. 

In order to recover the estrogens from the perfusing 
medium the following extraction was employed: (a) 
addition of an alcohol-ether mixture (3 parts 95 per 
cent, etljyl alcohol to one part etbyl ether) using 18 cc 
for each cc of blood or serum in the medium; (b) 
washing the precipitate formed with 05 per cent, 
ethyl alcohol using one-fourth to one-half the volume 
of the origina] alcohol-ether mixture; (c) the clear 
filtrates of (a) and (b) are combined, the ether and 
alcohol evaporated oflf and the watery residue ex¬ 
tracted thoroughly with ethyl ether; (d) the ether 

a S, L. Israel, J>. E. Meratm and C. G. Johnston, Am, J, 
MeA. Soi,, 194: 830, 1937. 

G. HeUer, SndoorUuA, »6: 619, 1940. 

G. HeUer and E. J. HeUer, Xndocrinol,, 32: 64, 

1948. 

1*0. H. Twombly and H. 0. Tajlor, Cancer Mes., 2; 
811, 1948. 

** E, A. Doiay, S, A. Thayer and J. T. Van Bruggen, 
Eedaration Proo„ 1; 20^1942. 

UG. Placns and W. H. Pearlman, Titmmin* and Hor- 
mtmas, 1: 293, 1943, 

J. BchiUer and G. Pineus, Arch, Bioohem,, 2: 317, 


extract is washed with 1 N NaOH to remove the 
estrogens, which are concentrated by acidifying the 
NaOH, extracting again with ether and evaporating 
the water-washed ether extract to dryness. An aliquot 
of this phenolic fraction is assayed with spayed rats 
by a modified A lien-Doisy method.*® Separation of 
the phenolic extract into three fractions segregating 
principaUy estradiol, estrone and estriol respectively, 
is accomplished by methods previously described.**'***' 
Hydrolysis of the perfusate when performed was 
accomplished by autoclaving at 14 pounds pressure for 
twenty minutes at pH 1-2. 

Since it has been adequately demonstrated by 
Zondek*® that rat blood exerts no eifect on added 
estrogen, we have contented ourselves with a single 
one-hour perfusion through the apparatus of 3,200 
r.u. of a-estradiol with perfusing medium alone (20 
cc defibrhiated blood plus 100 cc Ringer-Locke solu¬ 
tion). We recovered 3,000 r.u., the 200 r.u. lost prob¬ 
ably representing losses in manipulation although it 
is within the limits of error of our assay method 
(± 15 per cent.). Similarly 300 r.u. of a-estradiol was 
recovered completely in two incubations of 3 and 17 
hours, respectively, with rabbit serum. Rabbit serum 
itself extracted by our methods contains no detectable 
estrogenic activity (less than 1 r.u. in 18 cc). 

In Table 1 we present data from typical perfusion 
experiments. They demonstrate: (a) that with the 
larger amounts of a-estradiol the total activity of the 
perfusing fluid disappears rapidly, being reduced to 
less than one third in three hours (experiments 1, 2, 3, 
4) and to approxirtmtely one sixth in six hous (ex¬ 
periments 2 and 4); (b) that this loss of activity is 
principally due to the formation of the less potent 
estrogens estrone and estriol (experiments 1 and 2); 
(c) that with smaller amounts of perfusing a-estradiol 
the loss of activity is more rapid (experiment 5) being 
practically complete on perfusion with 208 r.u. for 6 
hours (experiment 6) since the liver perfused with 
medium alone yields a similar small unitage (experi¬ 
ment 7); (d) that acid hydrolysis of the three-hour 
(experiment 3) or six-hour (experiment 4) perfusate 
fails to increase the total activity, nor does the hy¬ 
drolysate obtained enhance or diminish the activity 
of added a-estradiol (experiment 3); (e) that per¬ 
fusion of the rat heart for three hours results in no 
conversion of perfusing a-estradiol, since the recovery 
observed in experiment 8 is practically all in the 

i®G. Pineus and W. H, Pcarlman, Cane. Bes,, 1: 970, 

1941. 

1^ 0. Pinoiis and W. H. Pcarlman, Sndocrinol.f 31; 607, 

1942. 

H. Pearlman and G. Pineus, Jour, Biol, CHem., 
147: 379,1943. 

B. Zondek,'' Clinical and Experimental Investigations 
on the Genital Functions and their Hormonal Regula¬ 
tion.'^ Williams and Wilkins, Baltimore, 1941. 
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TABLE 1 

Tub Kbcovbry of EsTaonsNic Activity faou tub Pbbtobino Medium in Tabioub Pkefubionb of Rat Oboani in oMtb 

WITH a-GSTIlADlOL 


Aflivlty recovered from perfusate (r.u.)* 


Bxperl- 

ment 

No. 

Orsan Pvrfuition 

penused 

Amount 
of a-estra* 
dlol In 
perfusate 
(r.u.) 

Por- 

fuslop 

time 

(hours) 

Total 

Weak 

phenolic 

non- 

ketonlc 

(estra¬ 

diol) 

Weak 

phenolic 

ketonlc 

(estrone) 

Strong 

phenolic 

(estriol) 

Remarks 

1 

Llvor 25 rc deflbrlnated 
blood, plus 100 
cc Klniier'L. 

3200 

3 

1000 

400 

400 

200 


2 

" 20 cc deflbrInatGd 

blood, plus 100 
cc lilnger-Lockc 

3200 

a 

570 

220 

220 

132 

An aliquot taken at 3 hrs. 
assayed 1000 r.u. 

3 

25 cc deflbrinated 
blood, plus 100 
cc Kingev-Ijocke 

4080 

3 

1200t 

lOOOt 

... 



i of total plus 410 r.u. of 
a-eatradlof assayjed 700 r.u. 
1 of total add hydrolysed 
plus 416 r.u, a-estradiol 
assayed 730 r.u. 

4 

80 cc rabbit serum 
ulus 15 cc 
Klngcr-Locke 

1664 

0 

134t 

I28i 





0 

“ 26 cc dcflbrlnated 

blood, plus 100 
cc Rlngor-Locke 

300 

3 

43 





6 

“ 20 cc deflbrinated 

blood, plus 100 
cc Binger-Locke 

208 

5 

15 





7 

'* 26 cc deflbrtnated 

blood, plus 100 
cc KingerLockc 

0 

3 

14 





8 

Heart 50 cc rabbit serum 
plus 75 cc 
Klug€r-Ix)Cke 

300 

3 

270 

270 

4 

0 



• By our assay metbiMl 1 r.u. = 0.125 mlcrogrom a eetradiol, 
t By routine extraction (see text). 

I Alter acid hydrolysis (see text). 

estradiol fraction^ the small amount (4 r.u.) in the 
estrone fraction being accountable to fractioniition 
error. 

These data controvert the findings of Heller^® and 
Zondek’® that a*estradiol is not converted to other 
estrogens by liver in vitro. It is possible that auto- 
lysed tissue, as represented by liver slices or brei, may 
release substances (enzymes or oxidants) that are de¬ 
structive, whereas the intact organ exerts no such ef¬ 
fect. Macroscopic examination of the livers of these 
experiments gave no indication of retrogression or 
autolysis. Our data do indicate that the liver may 
normally be concerned in the conversion of a-estradiol 
to estrone and estriol observed in injection and urinary 
recovery experiments.’®* 

A fractionation of the urine of male rats receiving 
estrone by injection indicates a similar conversion by 
the intact animal; furthermore, partially hepatectom- 
ized animals show Jess destruction of the exogenous 
estrogen and also less conversion than normal animals 
(Schiller, unpublished data). 

It is notable that these data giv(^ no indication of 
estrogen detoxification by the perfused rat liver. 
Either conjugation occurs at a much slower rate than 
conversion or the participation of another organ is 

aoO. PincuB, Rymporitmi Quant. Biol., 6: 44,1&37. 

Q. V, Smith and O. W. Smith, Am. Jour. Ohut. Oynee.. 
39: 406, 1938. 


3.0 microgram cBtrono, 1.0 mlcrogram estriol. 

requisite. Alternatively, the conditions of our experi¬ 
ments result in a breakdown of a detoxifying mecha¬ 
nism in the liver. 

Details of these and related experiments will be 
published elsewhere. 

Joseph Sohiiler 
GrBGOKT PlNOUS 

The Phybiou)01Cal Laboeatowes, 

Clakx Univebsity, 

WoEOKSTEB, Mass. 

INABILITY TO PASS PRIMARY ATYPICAL 

PNEUMONIA TO HUMAN VOLUNTEERS^ 

The chief obstacle facing inve.stigatiou of the etiol- 
f)gy of primary atypical pneumonia (pneumonitis) 
has been the lack of suitable laboratory animals which 
regularly exhibit pneumonia after intranasal inocula¬ 
tion with throat washings, sputum or lung speciinenR 
from sick patients. 

Stokes et al.“ and Reimann®*^ among others have 
reported indifferent results after previously obtaining 
a passage virus. Recently Dingle et al.^ have reported 

I Published with the approval of the chief of the Bureau 
of Medicine and Surgery, United States Navy. 

a J. Stokes, Jr., A. Keimy and D. Shaw, Troas. Colh 
Phya., 8; 329, 1939. 

s H. Beimann and J. Stokes, Jr., Trana. Am. Am. Phya., 
55; 123, 1939. 

« H. Beimann and W. Haven, Arch. Int. Med., 66: 138, 
1940. 

0 J. Dingle ei al., ITor Med., 3: 323, 1943. 
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that an agent isolated by one of their group could be 
passed directly to the cotton rat, but not after filtra¬ 
tion through a Borkcfeld N filter. The relation of 
this virus to pneumonitis has not yet been established. 

Following an outburst in 1942 of continued and 
sporadic cases of primary atypical pneumonias, occur¬ 
ring in male personnel, several hundred mice, 12 fer¬ 
rets and 8 honistevs were given intrurinaal inoculations 
of pooled and unpooled throat washings and sputa 
from acute x-ray positive cases. The results obtained 
were insignificant. Mice would die with aoiiie regu¬ 
larity if unfiltered w'asbings were used. Where Berke- 
feld V filtration of throat washings and ground 
sputum was used intranasally, occasional mice of a 
series would die in 7 to 12 days, or longer, but suc¬ 
cessive serial transfers of the sterile lung suspensions 
were negative. 

In 1942, sputum and nasal washings were collected 
from twelve patients (subsequently Lygranum nega¬ 
tive) exhibiting typical symptoms by roentgenogram 
of severe primary atypical pneumonia. Their sputum 
and nasal washings were suspended in veal infusion 
broth emulsified by grinding and shaking and filtered 


through Berkefcld V candles. Previous experiments 
with N filtrates had already been found to be negative 
for mice and 2 human volunteers. 

The veal infusion filtrates were given intranasally 
to 5 human volunteers in amounts from 20 to 40 cc 
each. The volunteers rettiained healthy and did not 
subsequently exhibit signs of illness. Control mice 
also remained healthy. 

The use of human volunteers is reported. The nega¬ 
tive results obtained are consistent with the apparent 
relatively low degree of infectivity. 

*The twelve patients mentioned were Naval person¬ 
nel. The five human volunteers were non-military 

personnel. Deane H. Vanoe, 

Commanderj M.C., U.S.N.f Ret. 

Thornton Scott, 
Lieutenant^ M.C.j U.S.N.R. 

U. 8. Navv Pek-Plight School, 

Chapel Hii-l, N. C. 

Herman C. Mason 

Department op BAC^’ERlOLOGY and 

lMMtTNOX4>GY 

CNivERfiiTY OP North Carolina 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


STERILITY TEST FOR PENICILLIN 

With the introduction of the use of penicillin in the 
successful treatment of systemic and wound infectionfi 
caused by many gram positive and some gram nega¬ 
tive bacteria, 2 - a, 4, s, 6 necessity of providing a 
suitable method fur neutralizing the antibacterial 
effects of this highly active substance prior to sterility 
test becomes apparent. The approach used in devel¬ 
oping a satisfactory method for testing penicillin for 
sterility involved a consideration of some chemical or 
physical agent which would inactivate the substance 
completely and yet in itself have no antibacterial 
effects on possible contaminating organisms in the 
product. 

Among the various agents tested, which appeared 
to meet the necessary requirements given, were two 
enzyme preparations, Taka-diatase and particularly 
Clarase,^ a more active diostatic enzyme system. 

^ E. P. Abraham, E. Chain, C. M. Fletche^ A. D. Gard¬ 
ner, N. G. Heatley, M. A, Jennings and H. W. Florey, 
Lancet^ B: 177, August 16,1941. 

* J. E. Bordley, S. J. Ckowe, D. A. Dolowitz aud K. L. 
Pickrell, Ann. Otot, Shin, and Laryngol, 51: 891, 1942. 

s M. E. Florey and H, W, Florey, Lancet, 1; 387, March 
27, 1943. 

*W. E. Herrell, Staff Meet. Ma^o Clin., 18: 65, 1943. 

oW. B. Herrell, E. N. Cook and L, Thompson, Jour. 
Am. Med. Asn., 122: 289, 1943. 

®C, H. BammeUtamp and C. 8. Keefer, Am. Jour. Med. 
Soieruse, 205: 342, 1943. 

** Standardized * ’ Clarasc from the Takomine Labora¬ 
tories, Clifton, N. J. 


These enzymes were found to inactivate the antibac¬ 
terial effects of penicillin in two hours or less when 
incubated in tl)e presence of the agent in a water bath 
at 40° C and tested by the Oxford cup-plate method. 
Taka-diastase was effective under these conditions at 
pH 6,0 and 8.0 but not in buffer solution of pH 4.0. 
Cliirase, on the other hand, neutralized penicillin ac¬ 
tivity completely at all the pH ranges given. Addi¬ 
tional studies on the relative inactivating actions of 
the two preparations indicated that while Taka-dia¬ 
stase was effective in this test in dilutions of 1:200, 
a similar action was had with Clarase in a final dila¬ 
tion of 1:4,000." 

Since it was found that relatively high dilutions of 
Clarase would neutralize the antibacterial effects of 
penicillin when tested by the Oxford cup-plate pro¬ 
cedure, it appeared worth while to study the effects 
of the enzyme system against the agent in the presence 
of a fiiuid medium. This study was carried out as fol¬ 
lows : A 1 per cent, stock solution of Clarase was pre¬ 
pared in buffer solution, of pH 7.0 and sterilized by 
Berkefeld filtration. Samples of sodium penicillin 
powder,® as received in the sterility control laboratory, 
were inoculated with dry cultures of Clostridium 
tetemif Clostridium septique, Bacillus suhtilisj Eber- 

8 Details of this and additional studios on enzymes vs. 
pomcilHn to be published elsewhere. 

®10 mg containing approximately 240 units i>er mg. 
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thella typhi, Escherichia coli and Staphylococcus 
aureus* To the dry contaminated powders was added 
2 cc of the prepared Clarase solution. The enzyme 
penicillin solutions or suspensions were trunsferred 
immediately to several tubes of Brewers^ fluid thiogly- 
collate medium (approved medium of the National In¬ 
stitute of Health). The contents of the tubes were 
mixed thoroughly by swirling and placed at 37° C to 
incubate. A luxuriant growth of the inoculated test 
organisms was had in all tubes at the end of 48 hours. 
Control tubes containing gram-positive organisms^^d 
penicillin, but without enzyme, failed to show evi¬ 
dence of visible growth at the end of 7 days incuba¬ 
tion. However, many of the tubes containing gram¬ 
negative organisms and penicillin without enzyme 
showed some growth after several days. These results 
could be expected on the basis of knowm resistance of 
most gram negative bacteria to the antibacterial agent. 

Method: With the information obtained in this and 
additional studies, the following method for routine 
sterility tests on penicillin powder is proposed. A 
stock of 1 per cent, sterile solution of Clarasc in phos¬ 
phate buffer, pH 7.0, is distributed in 2 ce amounts 
in sterile cotton plugged test-tubes or in ampules which 
may be sealed. The sterile enzyme solution, stored in 
a refrigerator, will retain its anti-penicillin activity 
for a period of at least two months. The contents of 
an ampule of penicillin arc dissolved or suspended in 
2 of prepared C la ruse solution and transferred 
immediately to tubes of Brewers^ fluid thioglycollate 
medium. The inoculated tubes are placed at 37° C, 
and examined for possible bacterial contamination 
throughout a period of 7 days. An additional 7 days 
incubation should be allowed for detection of possible 
mold contamination. 

C. A. Lawrkncb 

Resbaucii Laboratobiks or 

Winthrop CHKMrcAL Company, Inc,, 

Rensselaer, N. Y. 

QUIETING PARAMECIUM FOR THE 
ELEMENTARY STUDENT 

This new mechanical method of “hog-tying^' Para¬ 
mecium for classroom study has proved to be com¬ 
pletely reliable and “foolproof” in the hands of our 
large student body at Washington Square College, 
New York University. It is somewhat simpler and 
more stable than the method reported recently in 
Science,^ and much more dependable than any of the 
older methods. 

The method depends upon the high viscosity, the 
low tonicity and the non-toxic properties of a methyl 

quantity of Clarase solution will inactivate as 
much as 50 mg of penicillin containing a total of potency 
of 10,000 or more Oxford unite, 

»John B, Buck, Science, 07: 2586, 494, May 28, 1948, 


cellulose solution; and upon the fact that tihis solution 
displays very little change of Vkeoiaity as it is warmed 
(as by the lamp of the microscope). Best results are 
obtained by using a ten per cent, solution of methyl 
cellulose (Dow Chemical Company; viscosity type, xx 
low). Place one large drop of this solution on a 
slide in contact with an equal-sized drop of the 
Paramecium culture, stir the two drops together with 
a toothpick, put on a cover slip (no bristle or other 
support is necessary), and the preparation is ready 
for immediate study. 

The slowing effect of this solution is remarkable. 
Now it takes the speeiirien about ten minutes to cross 
the high power (4 mm) field. Nevertheless, the form 
remains altogether normal, and even the rotational 
character of the locomotion is retained. The ciliary 
beat is so slow that it is quite easy to differentiate the 
“active” and “recovery” phases of the strokes. The 
progressive passage of the individual food vacuoles 
throughout the body can bo followed (especially if a 
little carmine suspension is added to the culture just 
before mixing with the cellulose solution), and the 
process of defecation can be observed, as the specimen 
leaves a trail of fecal granules along the slow path 
of its progress. The untrained student also finds little 
difficulty in getting a good look at the other struc¬ 
tures of the specimen, including the pulsating con¬ 
tractile vacuole, the gullet and undulating membrane, 
the trichocysts and in some cases even the macronu- 
cleuB. 

The further advantages of this method are inherent 
in the stability of the methyl cellulose solution and of 
the resulting “wet mount.” Even without sterilisa¬ 
tion and at room temperature, the stock cellulose solu¬ 
tion will keep for months. The “wet mount,” due to 
the very slow evaporation of the solution, far outlasts 
any ordinary preparation. Without any attention at 
all, it does not deteriorate appreciably in two to three 

DonoLAfl A. Marsland 
Waseinoton Square Coixeoe, 

New Yoaic University 
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RECENT ADVANCES IN VIRUSES* 

A BRIEF SURVEY OF RECENT WORK ON VIRUSES AND VIRUS DISEASES- 

By Dr. EDWIN H. LENNETTE 

KKRVirO DE KSTUlKiS E PESgUISAS sOHRK A FKBUK AMARELA (YELLOW FEVER RESEAUOII SERVU’K) ’ 


To foruiulate nt the present time a eonidHO, n<u?uratc 
and invariant definition of a viniB is impossible due 
to the inmifTicieney of our knowledge eimcerning the 
nature of these disease ineitajits. Because Uie infec¬ 
tious agents classified as viruses possess tlie capacity 
to multiply or reproduce, because they showed marked 
specificity under natural conditions for certain hosts 
and tissues, are able to adapt themselves to new en¬ 
vironmental conditions and to undergo variation, it is 
custotnury to regard them as living organisms. In 
the past viruses were characterized, and thus differen¬ 
tiated from bacteria, by the possession of a size at or 
below the limits of resolution possible with the usual 

1 Boceivod for publication October 25, 1943. 

^Preaented on July 6, 1943, before the Beminario do 
Biologia, held in Bio de Janeiro from July 2 to 6, 1943, 
under the auapieoa of the University of Brazil. 

^ Maintained jointly by the Ministry of Education and 
Health of Brazil and the International Health Division of 
The Rodcefeller Foundation. 


microscopic methods, by their ability to pass through 
mineral or collodion filters which hold back bacteria, 
and b5’^ their total inability to reproduce in lifclcsH 
bacteriologic media. We now know, however, that 
invisibility and filtrabihty do not constitute valid cri¬ 
teria—some infectious agents pt>sseasing all the at¬ 
tributes of a virus and classed as such are visible and 
approximate the smallest bacteria in si/.e while others 
pass with difficulty, or not at nil, through filters which 
permit passage of the smallest bacteria. From the 
biologic standpoint the outstanding difference between 
viruses and bacteria appears to lie in the inability 
of vinises to propagate unless living cells are present; 
yet on closer analysis even this difference approxi¬ 
mates the relative rather than the absolute in degree. 
Certain pathogenic bacteria, such as Bemophilus w- 
fltienzae and Pasteurella tularensis, have be<iome so 
highly parasitic that their nutritional requireimmts are 
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met only by media containing animal tissues or tissue 
extracts, a condition whiidi implies that certain enzyme 
systems vital to free-living forms are lacking. Viruses 
presumably possess even fewer enzyme systems, so 
few that only living cells can provide them with the 
conditions essential to multiplication. 

The biologic position of the viruses is still uncertain, 
although a link to the recognized bacteria may perhaps 
exist through the ricketlsiae, which some of the larger 
viruses resemble in certain respects, such as size, de¬ 
velopmental cycles, tinctorial properties, etc. 

The Natuhe of Vikuses 

The numorou.s early attempts to gain insight into 
the nature and properties of the viruses were seriously 
hampered by the unavoidable use of crude extracts of 
infected tissues. Attempts at purification by chemical 
or physiooeliemical means were not lacking, but were 
attended with the loss of so much activity that the 
preparations were unsatisfactory for study. 

The success of Stanley^ in 3935 in isolating by 
cliemical means from the juice of tobacco plants in¬ 
fected with tobacco-mosaic virus a crystalline protein 
possessing the properties of tlie virus gave new im¬ 
petus to this field. While purely chemical methods 
on the whole Imve been fouml unsuitable for purifica¬ 
tion of viruses not endowed with the unusual stability 
of tobacco-mosaic virus, the development of the high¬ 
speed vacuum centrifuge has provided a valuable 
alternate method for purifying and concentrating 
virus preparations. Optical, ultra centrifugation, vis¬ 
cosity, diffusion, x-ray and other physical, us well as 
chemical, studies have been carried out on such puri¬ 
fied preparations; the significance of some of the in- 
forruation obtained by correlating data from examina¬ 
tions by these methods is presented below\ 

It has been found possible to eon centra te and purify 
the les.s stable viruses by repeated centrifugation in a 
high-speed air-driven vacuum centrifuge,''' ® The pro¬ 
cedure depends on the use of alternate cycles of low 
and high speed. Material thrown down at low speed 
(about 10,000 g) is discarded while sediments pro¬ 
duced at high speed 50,000 g) are resuspended 
and subjected to another cycle of low- and high-speed 
centrifugation. The cycles are repeated until a 
homogeneous final preparation is achieved. The de¬ 
gree of homogeneity of the suspension as well as the 
particle size of the suspended material is che(jked in 
an analytical ultracentrifuge.®'® 

The end-product obtained by repeated alternate 
high- and low-speed centrifugation is a protein with 
which are associated all the properties of the virus. 

4 W. M. Stanley, Soibnck, 81: 644-645, 1935. 

^ T. Svedberg and K. O. Pedersen, * * The Ultracentri¬ 
fuge. ' * Clarendon Proas, Oxford, England, 478 pp., 1940, 
« E. G. Pickcls, Chem. Sttviews, BO; 341-345, 1942. 


Uitracentrifugal analysis of such virus proteins indi¬ 
cates that they possess remarkable molecular homo¬ 
geneity. Calculations of the molecular weights of the 
virus-proteins from their sedimentation constants 
show that these proteins are unusual in ‘that they are 
composed of molecules much larger than those of any 
proteins previously described.^ Thus, the tobacco- 
mosaic virus, one of the moat intensively investigated, 
has a moleculnr weight of forty-three million, com¬ 
puted in accordance with the known asymmetry of the 
virus particles.® The viruses of rabbit papilloma'' 
and of eastern etiuine encephalomyelitis,'® whose par¬ 
ticles arc assumed to be spherical, have molecular 
weights in tljc neighborhood of tw’enty million. As 
pointed out by Stanley^ the virus proteins have many 
of the properties of ordinary molecules, and because 
of their tremendous size he groups them with the 
inacromolecules of the colloidal chemist. 

The validity of the figures assigned for molecular 
weight or for particle shape, for example, has been 
checked, w'henever feasible, by one or nmre additional 
methods, singly or in combinations. Tin? plant viruses 
have been the most intensively studied and tobacco- 
mosaic virus protein is chosen here as an il lustra tire 
example; the data presented arc taken from a recent 
review by Lauffer and Stanley.®* Tobacco-mosaic 
virus protein occurs in the liquid crystalline (meso¬ 
morphic or paracrystalline) state, and the crystals 
are hold to be true crystals since they are double- 
refractive and on x-ray analysis give a typical crys¬ 
talline pultern. This ability to exist in a liquid crys¬ 
talline sl 4 ite implies that the molecules have a rodlike 
structure, an implication supported by the findings 
that the virus protein shows double refraction of flow, 
positive electrical birefringence and the Ganz de¬ 
polarization effect. If the constants for sedimenta¬ 
tion, specific viscosity, specific volume, diffusion and 
rotational diffusion for a virus protein, are knowm it 
is possible by use of the appropriate equations and 
various combinations of these constants to ascertain 
the size, shape and weight of the virus molecule. By 
such means the tobacco-mosaic virus protein has been 
calculated, as mentioned above, to have a molecuhiv 
weight of forty-three million and to consist of asym* 
metric particles approximately 280 raji x 15 mg.®^ 
X-ray diffraction data also indicate that the particles 
have a diameter of 15.2 mg and a length greater than 
120 mp. 

T W. M. Stanley, Jour. Fhpa. Ckem., 42 : 56-70, 1988. 

s a. M. A. Lauffer and W. M. Stanley, Chew. 

24: 308-321, 1939. b. W. M. Stanley and O. A, Knight, 
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256-^202, 1941. 
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With the exception of vaccine virus, which is rela¬ 
tively quite stable, as well as bein^ one of the largrcst 
known viruses, the animal viruses have enjoyed but 
little attention compared to the plant viruses. The 
larf^c particle sisse of vaccine virus makes feasible its 
puridcation and concentration by comparatively sim¬ 
ple ccntrifugational procedures, so that pure prepara¬ 
tions of this virus have lon^ been avoilnble for study, 
Infectivity of such preparations is attributed to the 
elementary bodies, which are sufficiently lar^e to be 
examined under the ordinary microscope. Data de 
rived from filtration of the virus through graded col 
lodion membranes indicate tliat the virus 1ms a par- 
tide size of 125 nm to 175 Barnard (according 

lo Elford and Andrcwes)^“ estimated the particle size, 
from photomicrographs taken with ultraviolet light, 
to be 160 mu to 170 nm. From Urn experimentally 
determined density and sedimentation constants and 
assuming an approximately splierical shape, Pickelw 
and SmadeP'* caleulated the average particle size of 
the elementary bodies to be 236 nui to 252 nm; direct 
measurements made by Green, Anderson and SmadcP' 
from electron pbotomicrogi’aphs of elementary bodies 
are reported by Smaclel and Hoagland*® only to give 
values slightly lower than those obtained from ultra- 

centrifugations 1 analysis-.no definite figures arc 

given. However, since dehydration, an integral ]>art 
of the technique of electron microscopy, is reported 
to deci*en8e the diameter of elementary bodies approxi¬ 
mately 14 per cent.,^^ a particle size somewhere around 
200 njM- might be expected as compared with the par¬ 
ticle size estimated from sedimentation experiments 
using hydrated elementary bodies. 

In size, therefore, the elementary bodies of vaccine 
virus are close to the smallest bacteria. While pure 
plant viruses occur as liquid crystals, the cletnentary 
bodies of vaccinia morphologically resejnble bacteria 
in structure. Electron microscope exanunation of 
the elementary bodies^* reveals that they have a 
*‘brieklike" form within which cun be seen live areas 
of condensation, darker than the surrounding ground 
substance. The natui'c of these condensed masses is 
unkno'wn, as is true of similar masses found in many 
bacteria. The density of elementary bodies is 1.16,^*' 
greater than that of bacteria, 1.10’^ and less than that 

W. J. Elford and C. H. Andrewes, Brit, Jour, Bxp. 
Bath, U: 36-42, 1932. 

12 W. J. Elford and C. H. Andrewes, Brit, Jour. Exp, 
Bath., 17: 422-430, 1936. 

i»E. G. PlckelB and J. E. Smadol, Jour, Exp, Med,, 68: 
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H. G^een, T. P. Anderson and J. E, 8niadel, Jour. 
Exp, Ued., 76 : 661 “ 66 ^ 1942 . 
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of protein, 1,33.^ When treated with alkali, the ele- 
montaiy bodies swell and may burst, with resultant 
extrusion of the internal substance through the break 
in surface continuity. 

None of the smaller animal viruses has been so in¬ 
tensively studied, from the physical standpoint, as 
vaccine virus, although there is now a perceptible 
trend to rectify this situation ns evidenced by I’ccent 
publications on rabbit papilloma,^'* mouse encephalo¬ 
myelitis,^” poliomyelitis,’^”'-^ equine encepbalojuyeli- 
tis*” and influenza A*’^ viruses. The Intler viru.s will 
be used to illustrate how future work may serve to 
alter considerably our present conception of individual 
viruses. 

The size of the infectious unit of influenza A virus 
in infectious mouse lung susi)ension has been esti¬ 
mated to be 80 mp to 120 mu by iiltrafiliration*’^ and 
87 inp to 99 mu by centrifugation methods.’'* High¬ 
speed c*entrifugation of such suspensions results in 
sedimentation of more than 99 per cent, of the infec¬ 
tious material.Electron inicrogrnplis slmw that 
the sedimented particles hnv(^ a dianuder of approxi¬ 
mately 100 mfi,’'* which would be expected from the 
previous filtration and centrit'ugution studies. How¬ 
ever, when infectious chick embryo allantoic fluid is 
spun in fields of centrifugal force capable of sedi- 
menting mouse lung virus, infectivity remains about 
equally di.stributed between sediment and siiyierna- 
tant,’'’* implying that the infectious unit in allantoic 
fluid actually is much smaller than in mouse lung sus¬ 
pensions, Since centrifugation of infectious and of 
normal mouse lung suspensions under identical con¬ 
ditions sediments particles of the same size, indistin¬ 
guishable by electron microscopy or by chemical 
means,“2 it appears that the infectious unit is consid¬ 
erably smaller than the tissue particles on which it is 
adsorbed.’*’' Bourdillon’*^^ has found that in infectious 
mouse lung su»i>enHions only a small proportion of 
infectivity is asst>eiated with particles estimated from 
their diffusion constant to be about 6 mu in diameter, 
while in allantoic fluid, which allows far less oppor¬ 
tunity for adsorptive phenomena, up to one half of 
the infectivity is associated with particles of this size. 

^®W. R. Bryan and J. W. Beard, Jour. Naf. Cancer 
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Chambers et using infected allantoic flmd, ob¬ 

tained acdinientation constants which coiTespond to 
those of spherical particles 10-42.5 niM- in diarueter; 
examination by electron microscopy of the sediments 
froTu ultruccntrii'ugation showed a preponderance of 
spherical particles with a diameter of 11 inM-. 

If those findings are substantiated, we must then 
consider influenza A virus to be one of the smallest 
known, Jiiid group it witli the viruses of foot-and- 
mouth disease'"^ and of poliomyt^litis.^®* In addi¬ 
tion, if its relatively low molecular weight, estitnated 
at 050,000,-- is cnu/lrmeii, this would indicate that 
architectonically influenza A virus is clnser to a virus 
such as tobacco-uiosaic than to one like vaccinia or 
psittacosis, with uiolccular weights of 4,.'i00x 10 ^ and 
8,500 X 10“^" respectively.®'^ 

The architectural similarity oi‘ poliomyelitis virus 
and of tobacco-mosaic virus perhaps is even closer, 
since Racker^^ ha.s recently reported the isolation from 
infected juousc brains of liquid crystals whicli are pro¬ 
tein in nature and wlu«'h carry the inf'cctivity of the 
virus. 

Chemistry is the Vikes 

Attempts to study tlie composition of viruses have 
been, with few exceptions, rcstri(d.ed to elementary 
quantitative analyses because of the difficulty in ob¬ 
taining more than minute anunints of purilied mate¬ 
rial. nowev(‘r, imj)ortant cluunical differences among 
viruses can be shown only when the integral com¬ 
ponents, rather than the elemenls, of which they are 
built are known. 

Of the twenty or so viruses which have been jmri- 
fled, all have been reported to contain nucleic acid. 
The nucleic acid present in plant virus proteins has 
invarijibly been of the ribo- or yeast-nnclcic type, and 
hence the presence of tlie desoxy-ribose or thy mo- 
nucleic type in the elementaj'y bodies of vaccine virus’'^ 
might be supposed to constitute a possible difference 
between viruses of plant and animal origin. Vaccine 
virus, however, appears to occupy, at least for the 
present, a unique position among the animal viruses, 
since the virus proteins of eastern equine encephalo- 
myelitis^^ and of influenza A,^^ admittedly not as 
highly purified as elementary body suspensions, are 
reported to be of the yeast-nucleic type; the findings 
regarding chicken tumor I are contradictory.''^"'*® 
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Tobaceo-niosaic,®* tobacco ring-spot®* and rabbit 
papilloma^® viruses appear to be composed entirely 
of nucleic and amino acids, since all the carbohydrate 
and phosphorus found can be accounted for on the 
basis of nucleic acid. Other plant viruses, as the 
latent mosaic virus,®* may contain in addition a con¬ 
jugated polysaccharide. 

Lipoids have never been found associated with the 
plant viruses,®* but the situation with the animal 
viruses is not clear—eastern equine encephalomyelitis 
virus appears to contain phospholipids, cholesterol 
and fatty acids vaccine virus contains phoapho- 
lifjid.s, cholesterol and neutral fat;'-'* chicken tumor 1 
containa a ]i])oid fraction of which about two thirds 
are probably a lecithin and the rest is unidentified,®'* 
while rabbit papilloma virus consists practical! 3 ^ en¬ 
tirely of protein, liaving a fat content so small that 
its significance is questionable. 

The ability to obtain suflicient amounts of purified 
plant viruses has made feasible determinations of the 
amino acids composing the virus protein. Amino 
acids so far demonstniU?d in tobacco-mosaie virus 
protein include arginiru*, aspartic acid, cysteine, glu¬ 
tamic acid, leucine, lysine, pbenyhtlanine, pr<4ine, 
serine, trypt 4 )pliane and tyrosine;®"' alanine, histidine 
and gJyeine have not been demonstrated.®® In addi¬ 
tion, Stanley and Knight®** have been able to show 
that variations of lobaeco-niosaic virus to produce a 
new strain as shown by serologic tests is also accom¬ 
panied by specific changes in the amino acid content. 

Antigenic Struotukk 

The complexity in antigenic structure of a virus is 
reflected, within limits, by the number of distinct anti¬ 
bodies it is capable of producing. 

The sin\plest viruses, antigenically, appear to be 
those of tobacco-mosaic®** and of rabbit papilloma®^ 
since only one antibody responsible for both in vitro 
and in vivo immune phcnonu'.mi has been detected. 
Most of the animal viruses studied thus far, however, 
give rise to at least two antibfalics, one elicited by the 
virus proper and the other by the so-called soluble 
antigen, which is distinct and separable fr(ftu the 
virus. The virus itself is presumed to give rise to the 
neutralizing antibodies, which when mixed with the 
virus in vitro render it noninfective. Soluble antigens, 
on the other hand, call forth antibodies which have no, 
or slight, neutralizing capacity, but react with the 
antigens in vitro to produce precipitation, agglutina- 

83 A. Claude, Proc, Soo, Exp. Biol, and Med.j 39: 398- 
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tion or complement-fixation, depending upon the phys- 
ical conditions present in the reacting system. 

It ai)penr 8 likely, however, that as adequate tcch- 
iiiquoB arc devised additional antigens, complete or 
partial or both, will be discovered, since thcTe is every 
reason to believe that the soluble antigen is not a 
single antigenic entity. Thus, the soluble antigen ot‘ 
infectious niyxonin of rabbits has recently been found 
to contain two components designated A and — 
these are easily s<*parable by physical methods, are 
heatdubilc, probably protein in nature and are iin- 
munologically distinct. Vaccine virus is even more 
('omplex antigenicnlly, since at least five antibodies 
appear in animals recovered from infection with this 
virus. Antibodies are produced against a lieat-labile 
(L) and a hcat'Stable (S) antigen both of which are 
compom‘ut« of a single substanee, LS,^^ shown by 
Smadel and Shedlovsky*^* to be an elongated protein 
molecule witli a weight of 240,000 and an axis ratio in 
the neighborhood of 30: 1 . There is also present a 
nueJeoprotein (Ml*) antigen^' which gives rise to an 
antibody distinct from L and B antibodies, and like 
the L and S antigens, on injeotion into animals pro¬ 
duces neither immunity to infection nor apprecinbh* 
amounts of neutralizing antibody. The L, B and NP 
antigens are believed, according to recciit findings, to 
be 1 ( ten ted on the surfiice of the infective unit, the 
elementary body.^''' Immune sera completely adsorbed 
Avith li, S and NP aniigens to remove the correspond¬ 
ing antibodies still possess the ability to agglutinate 
elementary bodies and tr) neutralize the virus. The 
antigens responsible for the productiem of the X-ag- 
glutiniiis'’® '** and tiu' neutralizing antibody;are as yet 
little known, so that at present it is impossible to say 
whether they are distinct, related or identical. 

DiAOi^osrs 

Much has been, and is being done, to develop aimide, 
accurate and inexpensive motluKls to replace wholly 
or in part the slow, eumbersoinf? and costly neutraliza¬ 
tion test, which has been the basic tool in diagnosis 
and in epidemiologic studies. 

Through refinement of the antigens, employed and 
determination of appropriate serum-inactivation tem¬ 
peratures, the specificity of the corn piemen t-fixa tion 
test has been brought to the stage where it is noAv 
possible to distinguish between experimental infec¬ 
tions induced by the viruses of rubies, eastern and 

38 J. E. Smadel, 8. M. Ward and T. M. Rivers, Jour. 
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western equine encephalomyelitis, lymphocytic chorio¬ 
meningitis, louping ill, Bt. Louis encephalitis and 
Japanese B oncei^halitis.*® Preliminary experiences 
Avith the test in the diagnosis of human infections with 
some of these viruses are highly encouraging.'*®-^® 

With a few notable exceptions, attempts to demon¬ 
strate precipitation in spe<'ific animal virus antigen- 
antibody systems have been almost consistently nega¬ 
tive. Recently, however, this field has been reopened 
with the finding that it is possible, at least in some 
cases, to demonstrate spec*ifl(* antigen-antibody union 
by the addition of an ‘'indicnior system” composed of 
bacternp* or of finely dispersed particles of collodion**^ 
whose aggregation leads to the formation of visible 
floecules. 

Hirst*® has observed that chick red cells are agglu¬ 
tinated in the presence of influenza virus and that 
agglutination can be prevenbal by immune serum. 
On the basis of these observations he has devised a 
method for titrating the agglutination inhibiting sub¬ 
stance in influenza immune sora*^ **^ and has been able 
to show tliat it closely parallels the neutralizing anti¬ 
body titer. The full implications of Hirst’s findings 
are still unknown, but a similar technique has already 
been found applicable to vaccine virus infections.** 
The simplicity of the techui<iuc and the rapidity and 
ease with which a large nmnber of sera can be ex¬ 
amined have provided a valuable method for diagnosis 
and especially for epiilemiologic investigations of those 
A’iral diseases to Avhich it may be found applicable. 

EriDKMlOTXVGY AND EpIZOOTTOLOGY 

Within the last fi^Av years our coneeption of the 
epidemiology and pathogenesis of poliomyelitis has 
been considerably altered. This disease was generally 
l)elieved to be spread solely, or almost so, by droplet 
infection, the virus gaining access to the central ner¬ 
vous system from the nasal mucous membrane by 
ascent along the olfactory nerve. Recent reinvestiga¬ 
tion, in rather minute detail, of the pathogenesis and 
the pathology of poliomyelitis has brought forth con¬ 
siderable evidence that the alimentary tract is the usual 
portal of entry for the virus (reviewed 
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While it is possible that the virus can multiply 
throughout the alinientar^^ tract, the pharjrnx and 
small intestine appear to i^rovide the sites o£ choice. 
The virus is believed to inigi'atc from these areas to 
the central nervous system via two main routes.®* 
The first, which gives rise to a preponderance of bul¬ 
bar sympttutis, is along the cranial nerves or the para¬ 
sympathetic system into the medulla; the other, which 
results in paralysis of the extremities, is along the 
visceral afferent or efferent fibers of the intestine, 
through the corresponding spinal or abdominal sym¬ 
pathetic ganglia, into the spinal cord. The total in¬ 
ability to demonstrate a centrifugal spread of the 
virus from the central nervous system is interpreted 
to nieaii that the virus Tiiultiplics in, and is eliminated 
from, the alimeniary tract. The persistenee of the 
virus in the stools of convalescents,^® its presence in 
the stools of healthy contacts,®® the .spread of the dis¬ 
ease by healthy carriers®* an<I perhaps by flies,®® the 
occurrence of cases throughout the year with a peak 
incidence during the summer and early fall months 
all point to an e|)i(leniiologie picture typical of gastro- 
inlestinal rather than respiratory routes of infection. 

The comju'ehensive studies of Howitt®^ have demon¬ 
strated that the viruses of western equine encephalo¬ 
myelitis and of St. Louis encephalitis ore endemic in 
central California. Hammon®' has shown that epi¬ 
demics due to both viruses can occur simultaneously 
and that human cases due to a mixed infecti(m probably 
do occur. Both Howitt and llammon and their asso¬ 
ciates have found that the sera of certain birds and 
mummals in the affected areas contain neutralizing 
antibodies to one or b»>th of tbest* viruses, a finding 
which not only i)ojnts to a possible mechanism for 
widespread dissemination of the virus but also implies 
that an arthropod vector may be involved in trans¬ 
mission. Further, the complete lack of epidemiologic 
evidence that these viruses are carried through food 
or water or that infections arise through direct or 
indirect contact, as well as the limitation of these dis¬ 
eases to the warm months of the year are in accord 
with such a view. While Triatoma sanguintiffa Leconte 
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has been found®® naturally infected with the western 
equine virus, its distribution does not coincide with 
that of the virus®and it is believed by Hammon and 
his associates not to be an effleient vector.®®* In a 
starch for vectors possibly asHOciated with the Yakima 
Valley outbreak of enceplinlitis Hninnion et ol.®® 
isolated five strains of the western equine virus and 
three of the St. Louis virus—all from a single species 
of mosquito, Cul€.x taraalis Coquillet. This is the first 
instance of isolation of the St. Ijouis virus from any 
material other than human lisHues, and the fir.st time 
either virus has been found in a wild-caught mosquito. 
Since it does not ne<*eRsnrily follow that an arthropod 
infected with virus can transmit it, proof of ability 
to transmit must be obtained under experimental con¬ 
ditions. C. tar Halts was quickly proved capable of 
transmitting the St. Jjouis virus experimentally®®* and 
€. pifnens, C. voronator, Aedes lateralin, A. tacnio- 
rhifnv.huH, A. vexnns and Thcobaldia incidens have just 
been added®®^ as potential vectors. The western 
equij e virus has been transmitted under experimental 
conditions by C. tarsaHs and also by Theobaldia incC 
dvn.H. 

Wo may find eventually that other arthropods can 
participate in the transmission of western equine en¬ 
cephalitis and St. Louis encephalitis since, under labo¬ 
ratory conditions, many Aedcs as well ns Dermacentor 
andersoni can transmit the western equine virus and 
Dermacentor variabiltH c-an transmit tlie St. Louis 
virus (reviewed in®®*). 

One of the great riddles of epideqiiology is what 
hajjpens to a viru.s during intcrepidemic periods, 
when it apparently disappears, and what influences 
a virus to Hare up suddenly from its quiescent state. 
A step toward the solution of this riddle is afforded 
by the important di>scover>' of Shope®^ that the virus 
of swine influenza is capable of existence in a masked 
nonin feet ions form from which it can be provoked 
into activity by appropriate stimuli. Thus, in a swine 
with active infliienzji infection, the vims is taken up 
by limgworms (Metmtrongylus elongatua and Choero- 
Btrongylua pudendaAerJua) in the lung. Enibryonated 
ova are passed in the feces and eventually are ingested 
by an earthworm, whicli is the intermediate host of 
the lung worm. In the earthworm the ova pass through 
developmental cycles until the third larval stage, in* 
fective for pigs, is reached. Ingestion of infected 
earthworms by awino leads to liberation of the larvae 
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w'Jiich make their w«y to the lung^ and develop into 
adulhit. The virus continues to remain in its non- 
inf active form until it is activated by n “provoking 
stiuiuluH/* such as repeated injections of H. in fin- 
enzae or of calcium chloride, when the disease super¬ 
venes. What causes fully active swine influenza virus 
to become nonin feet ive when taken up by the lung- 
worm and to resume its infectivity when it again fimls 
itself within a susceptible swine is still unknown. 
Shope has shown that the virus is able to survive tin- 
at least two years in its noninfective form in the lung 
worm, which indicates that the virus possesses an 
excellent means of ensuring its survival between epi¬ 
zootics. 

Prophylaxis avd Therapy 

An elt<M‘tive and relatively safe method of vaccina¬ 
tion against yellow fever has been available since 
10117'^^“ wlien a strain (171)) of virus with attenuated 
virulence was obtained ufU‘r jmdonged tissue-cult lire 
passage of the classic Asibi strain. The vaccine, pre¬ 
pared from chick-embryo tissue infected with the 170 
strain, has been used in endemic areas of yellow fever 
on such a huge scale and with anch good results that 
its protective powers are undoubted (literature 

Vaccines have also been developed against the eust- 
ei’U and western etpiine OJicephalomyelitis viruses, but 
in this case the high virulence of the viruses lias 
required their inactivation with forniol.*^'^ Their pro¬ 
tective action in animals has been sliown tc) be of a 
high order, and hence they probably exert a similar 
effect in man—at least no cases of the disease have 
oc<'urred in vaccinated laboratory workers/’^ 

Encouraging results are reported, in preliminary 
trials, Avith vaceination against the tick-borne fiu.ssian 
spring-summer encejihaJitis.*** Form ol-inactivated 
mouse brain virus suspensions were administered to 
925 individuals in an endemic area. Two cases oc¬ 
curred in the vaccinated group and twenty-seven in 
the control group of 1,185 nonvaecinnted individuals, 
ratios of 1 in 462 and 1 in 44, respectively. 

The efficacy of vaccines against influenza A is still 
unknown and must await furtluT trial under con¬ 
trolled conditions. A recent analysis by Horsfair*'* 
of five independent studies of the complex influenza A 
vaccine**” showed that the nuiuction in incidence of the 
disease among vaccinated persons varied from 47 per 

M. Theiler and H. li. Smith, Jour. Ea^p. Med., 05; 
767-786, 1937. b. J. P. Fox and A. 8 . Cabral, Anu Jovr. 
Hyg,, 37: 98-120, 1948. 

W. Beard, H. Finkelstein and J. W, Beard, Jour. 
Immunol, 40 1 497-507, 1941. 

A. A. BmorodmtsefF, N. W. Kagan, E. N. Ijevkovitsch 
and N. L. Dankovakij, Areh. ges. yiruttforHch., 2: 1-25, 
1941. 

«5F, li. Horsfall, Jr., Jovr. Am. Med, Am., 120: 284- 
287 , 1942 . 

L. Horsfall and E. H, Lonnetto, Sgikncb, 91; 492- 
494 , 1946 . 


cent, to practically nil, and that on the average the 
number of cases in the vaccinated group was about 
two thirds that of the un vaccina ted group. In addi¬ 
tion any increased re.sistance induced by vaccination 
seems to be of short duration.”^ Inha la lions of im¬ 
mune serum have been r(*ported to exert a protective 
action both in pro phyla xi.s^'** and in therapy.”^ 

The results of attempts at sulfonamide therapy in 
virus diseases have been disappointing. This is not 
surprising, however, since the presisnee of sulfon¬ 
amides in tissue eulture has been found to have no 
api^reciable effect on the multi]>lication of any of the 
viruses cultivated in sudi an environment.'*^'Of the 
diseases usually classed with those of virus origin, only 
four—trachoina, inclusion blenr>rrheu, lymphogranu¬ 
loma venereum and mimse pneumonitis—are known 
t<j respond to sulfonaitiide therapy.'- Kake, Jones 
and Nigg,'^'^ however, do not believe that the success in 
therapy in these four diseases has any bearing on the 
chemothernpy of the “true” virus disease, since there 
is increasing evidence*that the causative agents 
of the lymphogranuloma venereum-psittacosis grouj) 
ol' diseases—to wliich these four belong^-—should be 
separated fro it i the true viruses. 

New Viruses 

New viruses and diseases caused by them continue 
to bo uncovered. In 1938 a virus responsible for the 
Russian spring-summer type of encephalitis Avas re 
covered from the brains of fatal human eases by Lev- 
kovitsch, Bhubladzc, Chumakov and Soloviev.*®* 
The varus is transmitted to man by licks (Ixodes per- 
sulcatus) and is reported*” to be related immunologi¬ 
cal ly to the virus of Japanese B, or summer, encephali¬ 
tis, which is mosquito transmitted. Animals immune 
to the Russian spring-summer encephalitis virus are 
resistant to inoculation of the Japanese B virus and 
their sera neutralize comjJelely the Japanese virus, 
but in the reverse direction only partial protection or 
neutralization occurs, which indicates that ontigeni- 
eally the Russian spring-summer encephalitis virus 
is more complex than the Japanese virus. Casals and 

G. K. Hirst, E, 11. Rickard, L. Whitman and F, L. 
Horsfall, Jr., Jour, Exp. Med., 75: 495-511, .1942. 

R, M. Taylor, Jour. Immunol, 41: 453-462, 1941. 

«»A. A, Smorodintseff, Proc. Third Ini. Cong. Micro^ 
bwl, New York, Heptomher 2-9, .1939, p. .375 (abstract). 

M. Sanders, C. H. Huang and 11. S. Simms, Jour. 
Bool, 45: 81-82, 1943 (abstract). 

7A H. Koprowski and E. 11. Leunette, Am. Jour. Uyg. 

G. Bake, M, F, Shaffer and F. Thygeson, Proc, 

Exp. Biol and Med., 49: 545-547, 1942. 

G, Bake, H. I*. Jones and C. Nigg, Proc. Soc. Exp. 
Biol and Med., 49: 449-452, 1942. 

M. 0. Eaton, W. P. Martin and M. 1). Hock, Jour. 
Exp. Med., 75: 21-33, 1942. 

B. N. Levkovitach, A. K. Shubladec, M. P. Chumakov 
and V. 0, Soloviev^ Arch. 8c. Biol, 52: 162-163, 1938. 

^^A, A. Smorodintseff, Arch. gee. Vinutforsch.. 1: 468- 
480, 1940. 
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Webster"^ have reported that preliminary cross-fixa¬ 
tion and cross-immunity tests indicate the Russian 
spring-summer virus to be very closely related to, if 
not identical with, louping-ill virus which, also trans¬ 
mitted by ixodid ticks, is the cause of an encephalitis 
in sheep in Scotland and may have been responsible 
for an outbreak of human encephalomyelitis (X-dis- 
ease) in Australia in 1917 18.'” If the close relation¬ 
ship of the Russian spring-summer encephalitis and 
louping-ill viruses is substantiated, one might specu¬ 
late as to whether the Japanese B virus may not rep¬ 
resent a variant of these viruses arising frf>m pro¬ 
longed association with another arthn^pod vector. As 
a matter of fact, the virus causing the Russian autumn 
encephalitis has been identified as that of Japanese B 
encephalitis, and has been recovered from nattirally 
infected Culcx pipiens and C, tritaeniorhpnchus,'^^ 
Isolation of the West Nile virus was reported in 
1940 hv Smithburn, Hughes, Burke and Paul.”^* The 
name derives from the locality (West Nile district, 
Northern Province of Uganda) from which the blood 
specimen containing the virus was furnished, and as 
the specimen was taken during the course of a routine 
sleeping sickness survey, nothing is known of the 
pathologic activity of this virus in man. Tt has, how¬ 
ever, some relationship to the viruses producing en- 
cephalitides in man, since it is neutralized by immune 
sera to both the HI. Louis and Japanese B viruses, 
although its corresponding immune sem lack any 
demonstruble capacily to neutralize these viruses.*' 
Smithburn, MahafTy and PauP^ in 1941 reported 
the isolation on dilTerent occasions of a virus asso¬ 
ciated witli an illness whose only features were abrupt 
onset, fever and severe hoadncho and backache—the 
disease has been named Bwambu fever after the 
county in the Western Province of Uganda where it 
occiiiTcd. 

In a number of outbreaks of undoubted influenzii 
it proved difficult or impossible to deinonstratc that 
the etiologic agent was the classic infiuenzii virus, now 
known as influenza A virus.*^ An explanation in 
part was provided in 1940 when Magi IP* and Pran- 

" J. Casala and L. T. Webster, Soiknce, 97: 246-248, 
1943. 

7Ha. U. M. Burnet, Med. Jour. AuMralia, 1: 679-681, 
^9,34. b. J. R. Pcrdrioi, Jour. Path, and Bact,, 42; 59-65 
1936. 

A. A. SinorodintHcff, A. K. Shubladae and V. I). Ncu- 
stroev, Arch. pcs. Virn.sfor86h., 1; 549-559, 1940. 

C. Smithburn, T. P. Ilughes, A. W. Burko and 
J. It. Paul, Am. Jour. Trop. Med.y 20 : 471-492, 1940. 

®iK. C. Smithburn, Jour. Iwmwno?., 44; 25-31, 1942. 

K. C. Smithburn, A. F. Mahaffy and J. H, Paul, Am. 
Jour. Trop. Med.y 21: 7.5-90, 1941. 

S3 F. L. Horsfall, Jr., K. II. Lcimette, E. B. Rickard, 
C. II. AndrewoH, Wilson Smith and C. ii. Stuart-IIarris^ 
Lancet, ^ x 413, 1940. ' 

8*T. P, Magill, Proo. 8oc. Mxp. Biol, and Med., 45 - 
162-364. 1940. 


ftis**' independently and almost simultaneously an¬ 
nounced the isolation of a second influenza virus, now 
designated influenza W'hile these viruses are 

completely distinct immunologically, the infections 
they produce can not be distinguished clinically one 
from nnotlier. Since these viruses, alone or together, 
fail to account for a considerable number of cases, 
depending on the epidemic, it is reasonable to assume 
the existence ol' additional influenza viruses as yoX un¬ 
recognized.*** 

During the last few years there has been observed 
W'itli increasing f]‘e<juency a res])irutory disease known 
by several names but usually referred to as atyjiicHl 
pneuTuonia (reviewed in *'). A number of viral 
Mg^ents W'hose association with the disease is sometimes 
difficult to iisHORs and wiios*; relationship to each other 
is still indelerminate, have been isolated.*” Of these 
agents the best knowm and most completely studied is 
the virus isolated by Eaton, Beck and Pearson””'' in 
1940 and called meningopneumonitis virus because of 
its close antigenic similarity to the meningopneumoni¬ 
tis Aurus isolated in 1938 by Francis and MagilP* 
from ferrets inoculated witli human throat washings 
a)ul believed by them to have been present in their 
noi’jnal ierret stock. Recently acquired evidence*®® *’*’ 
shows that the viruses of meningopneumonitis, 
lymphogranuloma venereum and psittacosis are re¬ 
lated antigenicully, and in addition are characterized 
by the formation of elemenlury bodies with similar 
tinctorial properties and by their ability to produce 
moningitis, pneuiuonia and grannloumta in the skin 
of suitable test animals. So similar are these viruses 
in their properties that it appears not improbable 
that they derived from n common progenitor and 
that by nda])lalion to different tissues and animal spe¬ 
cies they liave acquired certain characteristics peculiar 
to themselves. Eaton cf have recently isolated 

another virus-like agent from eases of atypical pneu¬ 
monia and it wdll be interesting to know whelher 
the new agent will fall into the lymphogranuloma 
venereum-yisitia cosis group. 

During the summer of 1941 there occurred in Oahu, 

»3 T. Francis, Jr., Hcience, 92: 405, 194,0. 

E. H. Loanotte, E. R. Rickard, Q. K. Hirst and P. L. 
Horsfall, Jr., Pub. llealth Eep., 66: 1777-3788, 1941. 

J. H. pinglc and M. Finland, New England Jour. 
Med., 227: 378-385, 1943. 

«« a. J. Stokes, Jr., A. B. Kenney and 1). R. Shaw, Tr. if* 
Stud. College Physicians, Philadelphia, 6: 329-333, 1939. 
b. J. M. Weir and F. L, Horsfall, Jr., Jour. Exp. Med., 
72: 595-610, 1940. c. M. B. Eaton, M. D. Beck and H. 
E. Pearson, Jour. Exp. Med., 73: 641-4164, 1941. d. J. A. 
Baker, Science, 96: 476-476, 1942, e. M. B. Eaton, Q. 
Meiklejohn, W. Van Herick and J. C. Talbot, Science, 
96; 618-519, 1942. 

Thomas Francis, Jr. and T. P. Magill, Jour. Exp. 
Med., 68: U7-163, 1938. 

»oM. P. Eaton, W. P, Martin and M. B, Beck, Jotif. 
Exp. Med., 76: 23-33, 1042. 
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Hawaii, a large outbreak of a highly ooutagious, acute 
type of conjunctivitis.*^ By September the epidemic, 
which is thought to have had its origin in Malaya,*^ 
had spread to the Pacific Coast of the United States, 
where it involved chiefly shipyard workers. In the 
late summer and early fall of 1942 outbreaks of the 
disease occurred in New York, Schenectady and Hart¬ 
ford.*® From oases in the New York outbreak of the 
disease, now designated epidemic keratoconjunctivitis, 
Sanders and Alexander*^ were able on two occasions 
to isolate in tissue culture a virus which has proved 
to be pathogenic for man and for mice and rabbits. 


The association of their virus with the human disease 
appears to be established, although further work is 
desirable and doubtless will be forthcoming. 

In conclusion, it should be emphasized that this 
presentation has of necessity been limited in scope 
and that many interesting and important contributions 
to our knowledge of viruses have had, perforce, to be 
omitted. So intensively and so sedulously have viruses 
and the diseases due to thorn been studied in recent 
years that any attempt, such as this, to summarize 
briefly the recent advances in this field, can do no 
more than present the high lights. 


OBITUARY 


FELIX AGUILAR 

The director of the Asironomical Observatory of 
the University of La Plata, Dr. F^x Aguilar, died 
suddenly on September 28, 1943. Mr. Aguilar was 
not only one of the leading astronomers of the Repub¬ 
lic of Argentina, but be was also active as president 
of the Coinifiidn para la Medicion de un areo de meri- 
diano en la Republiea Argentina, president of the 
Comisidn Nacional de Observatorios and member of 
the Comisidn de liinites Argeutino-Chilena. He served 
as professor of geodesy in the University of La Plata 
and was a member of several scientific associations 
such as the Sociedad Cientifica Argentina and the 
Academia Nacional de Cienciaa. At the La Plata 
Observatory his name was connected with the creation 
of the Esouela Superior de Ciencias AstronoTnicas y 
Conexas and with the Institute Geogrdfico Militar, 
where he served as head of the geodesy department. 
He was active in the determination of the difference 
in longitude between Potsdam and Bclgrano (Buenos 
Aires), and participated in the first gravimetrical 
and magnetic investigations of the Institute Geo- 
grafioo. In 1936 he was placed in charge of the 
reorganization of the Observatorio Astrondmico Na¬ 
cional at Cdrdoba. He was the author of many scien¬ 
tific papers and invented a method for the use of 
calculating machines in the determination of latitude 
by a method of Gauss. He undertook one of the few 
astronomical leveling operations that have ever been 
executed. A short time before his death he arranged 
for two of his associates, Dr. Carlos Cesco and Dr. 

Editorial, Jour, Am, Med, Aan,, 118: 460, 1942. 

J, H. Duimington, Symponum o» Spidemio KeratO’ 
oonjunetiviiio held at the College of Physicians and Sur¬ 
geons, Oolombia University, School of Medicine, under the 
direotion of the Division of Preventive Medicine, Office of 
the Surgeon General, Departn^t of War, and in conjunc¬ 
tion with the Commission on Neurotropie Virus Diseases, 
Board for the Investigation and Control of Influenza and 
Other Bpldmnie Diseases in the Army, December 4, 1942. 

Banders and B. C. Alezand^, Jour. Sxp. Med., 
m n-W, 1943. 


Jorge Sahade, to come to the United States for re¬ 
search in astrophysics. 

Otto Struve 

DEATHS AND MEMORIALS 

Dr. Alexander G. McAdie, from 1913 to 1931 pro¬ 
fessor of meteorology at Harvard University and for 
eighteen years director of the Blue Hill Observatory, 
died on November 1 at the ago of eighty years. 

Dr. Hknrt Vinecome Arnt, who retired in J937 
as dean of the College of Pharmacy of Columbia Uni¬ 
versity, died on November 3. He was seventy-five 
years old. Dr. Arny had served as professor of chem¬ 
istry at the College of Pharmacy from 1911 to 1937 
and as dean of the college from 1930 to 1937. 

Dr, Glenn Warren Goldsmith, since 1929 pro¬ 
fessor of botany and bacteriology at the University of 
Texas, died on October 28. He was fifty-six years old. 

Dr. Ira Edwards, curator in geology of the Mil¬ 
waukee Museum, died on October 31 at the age of fifty 
years. 

Charles A. Donnel, a former head of the Office of 
the U. S. Weather Bureau in Chicago, principal 
meteorologist and supervising forecaster for the dis¬ 
trict, died on October 29. He was sixty-two years old. 

A correspondent writes: Dr. Wiltnon Newell, pro¬ 
vost for agriculture at the University of Florida, di¬ 
rector of the Agricultural Experitnent Station and 
Extension Service, and plant commissioiier, State 
Plant Board, as already reported in Science, died on 
October 25 at the age of sixty-five years. After serv¬ 
ing as entomologist in Iowa, Ohio, Texas, Georgia and 
Louisiana, he accepted the position of plant commis¬ 
sioner in 1915 with the newly created State Plant 
Board and directed the campaign which eradicated 
citrus canker in Florida. In 1929 he directed a simi¬ 
lar campaign for the eradication of the Mediterranean 
fruit-fly; this work was completed in 1930. He was 
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director of the Florida A^^cultural Experiincnt Sta¬ 
tion and Extension Service from 1921 to date, dean 
of the College of Agriculture from 1921 to 1938 and 
provost for agriculture since 1938. 

Memorial exercises in honor of the late Dr. Frank 
Schlesinger, professor of astronomy and director of 
Yale University Observatory, emeritus, who died on 
July 10, will be held in Strathcona Hall, Yale Univer¬ 
sity, on Friday, November 19, at 4; 30 p.M. The 


speakers will be Dr. James Howland Angell, 
emeritus of Yale University, and Professor Henry 
Norris Russell, of Princeton University. President 
Charles Seymour, of Yale University, will preside. 

A PERMANENT memorial to William Beaumont, 
known as the founder of our modern knowledge of the 
physiology of the stomach, has been assured by the 
transfer of the historical “Early House^’ on Mackinac 
Island to public ownership. 


SCIENTIFIC EVENTS 


GIFTS TO THE ROYAL COLLEGE OF 
SURGEONS, ENGLAND 

An immediate gift of £100,000 for the endowment 
of the department of pathology and the institution of 
a chair of human and comparative pathology to the 
Royal College of Surgeons of England by W. H. 
Collins, of Buckinghamshire, is reported in The Times, 
London. 

Mr. Collins has also informed the college that he 
has made provision in his will for a bequest of a fur¬ 
ther £100,000 for the endowment of the department 
of anatomy and the institution of a chair of human 
and comparative anatomy. 

Sir Alfred Webb-Johnson, who presided at a meet¬ 
ing of the council of the college, when the gifts were 
announced on October 14, read a letter from Mr. 
Collins, in which he said: 

Throughout my careor I have realized tow essential is 
the study and investigation of basic problems. Success of 
armies in the field is dependent on careful planning and 
preparation at headquarters, and victories in the war 
against disease can only be achieved by due application 
and increased knowledge of the fundamental medical 
sciences. 

I have been greatly impressed with the value of the 
departments of anatomy and pathology, which have made 
the Royal College of Surgeons of England famous all over 
the world. I have seen what grievous injury your depart¬ 
ments have suffered as the result of enemy action, and 
appreciate what a gigantic task it will be to restore them 
to their unique position in the scientific world. To embark 
upon this task it is essential that the departments shall 
have an assured income from endowments. ... 1 trust 
that my gifts will enable the council to proceed with con' 
fldence with their responsible task and to engage the ser¬ 
vices of men of outstanding ability to assist them in their 
labors. 

It is recalled in The Times that the Royal College 
of Surgeons was badly damaged in the air raids in 
1941 and that most of the Hunterian collection was 
lost when the museum of the college, situated in Lin¬ 
coln’s Inn Fields, was wrecked by a high-explosive 


bomb. The museum was unique and the Hunterian 
collection was the proudest possession of the college. 

REPORT OF THE COMMITTEE ON THE 
PROFESSIONAL TRAINING 
OF CHEMISTS 

The Committee on the Professional Training of 
Chemists, according to Chemical and Engineering 
News, has had inquiries as to the minimum time re¬ 
quired for a student in chemistry to complete his 
professional training in an accelerated prograiu— 
especially as to whether it would be possible to com-, 
plete the requirements of the society in two calendar 
years. The maximum time now allowed by Selective 
Service for deferment of students of chemistry and 
of other fields of technology is twenty-four months. 
It is the opinion of the committee that the present 
requirements can not be met in lees than two and two- 
thirds calendar years, which would include eight 
semesters in an accelerated tri-semester schedule. 

At present freshman and sophomore students be¬ 
come eighteen years of age before they are within 
twenty-four months of graduation and can not be de¬ 
ferred. The stream of technical students is therefore 
drying up at the source. Already the enrolment is 
down to about one third of normal. Unless some pro¬ 
vision is made for a longer period of deferment for 
chemists and engineers, within one or two more years 
there will be no fully trained graduates in these tech¬ 
nical fields. 

It is further the opinion of the committee that stu¬ 
dents who take the Army specialist training courses 
in chemical engineering or other essential fields should 
return to college later to complete the standard re¬ 
quirements in order to prepare themselves to be per¬ 
manently useful in industry or to go on in advanced 
training. 

W. A. Notes, Ja., Chairman 
E. Billings 
S. C. Lind 
H. B. Wbisek 
W. G. Yotino 
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THE DYSENTERY REGISTRY 

Th& present military situation and the general in- 
creasing interest in bacillary dysentery has resulted in 
many inquiries concerning the work of the Dysentery 
Registry. The organization was founded in 1933 for 
the prevention and study of bacillary dysentery. It 
was found that when cases of infectious diarrhea as a 
whole were carefully studied, most of them appeared 
to be bacillary dysentery. Greater interest in the rec¬ 
ognition of bacillary dysentery and an actual rising 
incidence of the disease in the United States resulted 
in a forty-fold increase in the number of reported 
cases between the years 1933 and 1941, Major ad¬ 
vances in bacillary dysentery have occurred during 
this period. A seven-point program for the control 
of the disease was formulated in 1933 and was largely 
responsible for the compulsory reporting of bacillary 
dysentery in all states by 1940 (it had not been a 
reportable disease in 15 states in 1937), 

As part of the educational program, a film entitled 
“Hand to Mouth” (800 feet, 16 mm silent) was pro¬ 
duced for the New York World’s Fair. Since then 
copies of the film have been loaned, without cost, to 
public health and educational agencies throughout the 
United States and South America. Others have been 
purchased at actual cost by the American Medical 
Association and many of our state and city health de¬ 
partments. A permanent copy is on file at the Wistar 
Institute,' 

The registry has received the cooperation of govern¬ 
ment officials throughout the world, and has, in turn, 
given freely of its accumulated knowledge and re¬ 
sources. 

Since the outbreak of the second world war, the 
work of the Dysentery Registry in furnishing strains 
or diagnostic sera .and in the identification of atypical 
organisms for public health and military laboratories 
has greatly increased. Preliminary tests during the 
past two months indicate the wide applicability in 
the United States of the Boyd strains and of the new 
dassifleation of the dysentery group of organisms. 

Regional branches of the registry are now in process 
of formation throughout the world, chiefly at univer¬ 
sities and departments of health. The present mem¬ 
bership roster includes most of the prominent investi¬ 
gators in the field, chiefly associated with universities 
and government public health agencies. The central 
registry has been supported by the Bronx Hospital 
and by the voluntary contributions of friends of the 
registry (Blood Betterment Association, Schonbrunn 
and Golding Funds). Although available funds arc 
very limited, economical management has made pos¬ 
sible the rendering of all services without cost to those 

1 Reviews of Approved Films in Anatomy and Biology, 


who seek them. There is every reasonable expectation 
that the problem of bacillary dysentery and the other 
infectious diarrheas will increase during the war and 
post-war periods. 

Joseph Felsen, M.D., 
Directorj Dysentery Registry 
The Bronx Hospital, 

New York, N. Y. 

RARE CHEMICALS 

The following chemicals are wanted by the National 
Registry of Rare Chemicals, Armour Research Foun¬ 
dation, 33rd, Dearborn and Federal Streets, Chicago, 
III.: 

p-Aminophenylalanino 
Berberine hydrochloride 
Bccamethylcnediguanidine 
Ergothionino 

lodoacetie acid (large quantities) 

Laevo hutandio]-2,S 

Methyl sillcan chlorides (Clla) Si Cl* or (ChOa Si Cl| 

Nickel tetra carbonyl 

Pseudo-ionono 

Piporonylidine acetophenone 
Bodimn sulfadiazine 

Trimothyl sulphine hydroxide (CHo)* 8-0II 

Thiulhistidine 

2*Thloparabanic acid 

Vinyl ethyl ether 

Vinyl stearate 

Xanthopterin 

PROGRAM OF THE LANCASTER BRANCH OF 
THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

The Lancaster Branch of the American Association, 
wliich has approximately a thousand members, has 
announced the following lecturers with their subjects 
for the season 1943 to 1944: 

November 11, Dr. David Sarnoff, president of the Radio 
Corporation of America, ^ ^ Industrial Science Looks 
Ahead.»» 

December 9, Tlie Rev. Bernard R. Hubbard, 8.J,, geolo¬ 
gist at Santa Clara University and well-known lecturer, 
**The Aleutian Battleground.” 

January 13, Albert Q. Maisel, war correspondent, 
"Miracles of Military Medicine.” 

February 17, Dr. Ktrtley F. Mather, professor of geol¬ 
ogy at Harvard University, "Natural Resources and 
World Organization.” 

March 80, Larry F. Livingston, manager of tho Agri¬ 
cultural Extension Division of the E. I. du Pont de 
Nemours and Company, "Yesterday, To-day and To¬ 
morrow.” 

Oflioers of the branch are: Jaques Cattell, Chair¬ 
man; Dr. C. C. Vogt, Vice-chairman; Dr. Prauces A. 
Coventry, Secretan;, and Professor H. M. Pry, Trea- 
mrer. 
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THE PACIFIC DIVISION OF THE AMERICAN 
ASSOCIATION FOR THE ADVANCE¬ 
MENT OF SCIENCE 

At the meeting of the executive committee of the 
Pacific Division of the American Association for the 
Advancement of Science, held on October 15, it was 
agreed that meetings of the division be suspended for 
the duration of the war. The secretary was instructed 
to notify all affiliated and associated societies to this 
effect and to offer the services of his office in facilitat¬ 
ing the arrangements of small regional meetings by 
individual societies or by such groups of societies as 
may desire to hold meetings. The action of the execu¬ 
tive committee resulted from a poll of member socie¬ 
ties and from consideration of the increasing difficul¬ 
ties in transportation and housing which render 
difficult the holding of scientific meetings of any 
appreciable size. 

In order to maintain the necessary contacts with 
member societies and to facilitate the initiation of 
meetings at the end of this emergency, Dr. J. Murray 
Luck, professor of biochemistry at Stanford Univer¬ 
sity, secretary of the division, should be advised of 
any changes in secretaryship that may occur in affili¬ 
ated and associated societies. 

THE AMERICAN PHILOSOPHICAL SOCIETY 

The autumn general meeting of the American Philo¬ 
sophical Society, Philadelphia, will be held on Novem¬ 
ber 19 and 20. The following program has been 
arranged; 

Friday Moenino, November 19 
Open Session^ 10 o*oloo1c 
Edwin G. OonkUn, president, in the chair. 

Victor F. HeB8,i I)rofosBor of physics, Fordhom Univer¬ 
sity, ''A Study of the Ionization of the Atmosphere by 
Cosmic and Local Badiation.’^ (Lantern slides.) 
William H. Hobbs,i professor emeritus of geology, Uni¬ 
versity of Michigan, **The Scablands Glacial Lobe in 
Eastern Washington.” (Lantern slides.) 

Albert F. Blakeslee,^ director, Genetics Experiment Sta¬ 
tion, Smith College, and Sophie Satina, ”New Hybrids 
from Incompatible Crosses in Datura through Culture 
of Excised Embryos on Malt Media.” (Lantern 
slides.) 

John E. Weaver,! professor of plant ecology, University 
of Nebraska, ‘‘Recovery of Midwestern Prairies from 
Drought.” (Lantern slides.) (To be read by Elmer 
D. Merrill.) 

Charles B. Davenport, research aseociate (ret), Carnegie 
Institution of Washington, “Periodicity in Growth of 
J^ng Bones.’' (Lantern slides.) 

Alexander Sandow,^ assistant professor of biology, Wash¬ 
ington Square College of Arts and Science, “Latency- 
Relaxation and MeChano-Chemical Coupling in Muscu¬ 
lar Contraction.” (Lantern slides.) 

^ Recipient of grmt from the Research Funds. 


Carl O. Speidel,! professor of anatomy, University of Vir* 
gmia, ^'A Oine-Photomiorographie Study of the Aetivir 
ties of Lymph Vessels and Macrophages in the XHipoial 
of Extravasated Red Blood Cells." (Lantern slides 
and moving pictures,} 

John H. Storer,! Waltham, Maas., “Study of the Soaring 
Technique of the California Condor." (Lantern slides 
and moving pictures.) 

Luncheon for members and invited paests, i o'clock. 

Friday ArrKRNooN 
Open Session, t o'clock 

fiympo^a'm on the Organisation, Direction and 
Support of Research 

George Howard Parker in the chair. 

Hugh 8. Taylor, David B. Jones professor of chemistry, 
Princeton University, “Research in the Physical Sci¬ 
ences. ' ’ 

Detlcv W. Bronk, professor of biophysics, director, El- 
dridgo Beeves Johnson Foundation for Medical Physics, 
University of Pennsylvania, “The Discovery and Inter¬ 
pretation of Biological Phenomena." 

Alan Gregg, director for the Medical Sciences, Rockefeller 
Foundation for Medical Research, ‘' Medical Besear^.' * 

Open JHstmssion 

To be led by Karl K. Barrow, research physicist, Bell 
Telephone Laboratories. 

Friday Bvenino, 8: 80 o’cu)CK 

Edwin Q. Conklin, president, in the chair. 

Franklin Medal Lecture 

James B. Conant, president, Harvard University, “The 
Advanoement of Learning in the United States In the 
Post-War World." The lecture will be followed by a 
reception. 

Saturday Morkino, November 20 
Open Session, 10: SO o*eilook 

Edward P, Ch^ey, vice-president, in the chair. 

Harold A. Innla, professor of political economy, Univer¬ 
sity of Toronto, “Political Economy in the Modem 
SUte." 

Robert Livingston Schuyler, Gouvemeur Morris profes¬ 
sor of history, Columbia University, “War and His¬ 
toriography. '' 

Marjorie Hope Nioolson, professor of English, Columbia 
University, “Merchants of light: Besearoh in Arts and 
Lcfttcrs,” 

Open Diseussion 

To be led by Roy F. Nichols, professor of history, Uni- 
verai^ of Pennsylvania. 

Lwieheon for Members and Invited &ue$te, t o'tdook. 

Saturday Aftrrkoov 
Open Session, $ o^clook 

W. F. G. Swann, secretary, in the chair. 

William Berryman Scott,i professor mnerltus of geolo|7, 
Frinc^n University, < ^Vertebrate FosdUs of the 
Dneimm River Be^ 

Edwin Walter Kemmarer, profesaor ^ 
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tioriiia iUuuioe> PriuMton TTnivemity, “The Intenxa* 
tiottal Character ot Economics.” 

Lloyd B. 'Watson,1 professor of chemistry, Alfred Univer¬ 
sity, “Economic Aspects of Controlled Mating of 
Honeybees.” 

Charles B. Anderson,^ associate professor of American 
literature, the Johns Hopkins University, “The Cen¬ 
tennial Edition of Sidney Lanier.” 

Charles de Tolnay,i Institute for Advanced Study, “The¬ 
ory of Drawing in Italy and France During the Benais- 
sanee and Baroque.” 

THE CHARLES L. MAYER AWARD OF THE 
NATIONAL ACADEMY OF SCIENCES 

Makusgripts and published articles submitted for 
the 1943 Charles L. Mayer Prize are being received 
by the National Science Fund of the National Acad¬ 
emy of Sciences, 615 Madison Ave., New York 22, 
N, Y, The closing date for the receipt of contribu¬ 
tions is January 15, 1944. 

The award will be made for an outstanding contri¬ 
bution to present-day knowledge of factors affecting 
the growth of animal cells with particular reference 
to human cancer, and the advisory committee assisting 
the National Science Fund in administering the award 
is prepared to consider contributions published during 
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1943 or in manuscript. In addition, the committee 
requests recommendations from scientists or persons 
whose present work comes within the field for which 
the award is offered and who are achieving outstand¬ 
ing results. 

The donor of the Charles L. Mayer Award had in 
mind the vast possibilities offered for research on the 
action of chemical agents and physical factors in 
stimulating or retarding cell growth, and the commit¬ 
tee is interested primarily in fundamental studies on 
the factors influencing the growth of animal cells 
rather than applications to any particular aspect of 
normal or abnormal growth. The 1942 award was 
made to Dr. Charles Huggins, of the University of 
Chicago, for his work on endocrine control of pro- 
static cancer. 

The advisory committee in charge of recommenda¬ 
tions for the 1943 Charles L. Mayer Award includes 
Dr. Alan Gregg, director for the medical sciences, 
lioekefeller Foundation; Dr. George H. Whipple, 
dean of the School of Medicine and Dentistry of the 
University of Rochester; Dr. Peyton Rous, the Rocke¬ 
feller Institute for Medical Research; Dr. R. R. Wil¬ 
liams, chemical director of the Bell Telephone Lab¬ 
oratories, and Elihu Root, Jr, 
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SCIENTIFIC NOTES AND NEWS 


Thb autumn meeting of the National Academy of 
Sciences will be held in the Academy Building, Wash¬ 
ington, D. C., on Monday, November 22. Registration 
will be at 9 a.m. The meeting will be for members 
only. It will be confined to academy business and 
reports from members who are actively engaged in the 
war effort It is expected that the session will be lim¬ 
ited to one day, beginning at 9:30 a.m. Luncheon, 
limited to members, will be at 1 p.m. at the Roger 
Smith Hotel. 

Tk» Board of Direetors of City Trusts of Philadel¬ 
phia announces the conferring of the John Scott 
Awards on Dr. Otto Stader, veterinary surgeon, Ard¬ 
more, Pa., for the invention of the reduction and 
fixation bone splint; on John C. Garand, chief engi¬ 
neer of ordnance, Springfield Armory, for the inven¬ 
tion of the U. 8. Rifle Cal. .30 M. 1, and, as already 
announced in Soiskob, on Dr. Richard £. Shope, of 
the Rockefeller Institute for Medical Research at 
Princeton, N, J., Lieutenant Commander, U. S. Naval 
Reserve, for the discovery of the complex etiology of 
swine influenza. The awards will be presented on 
Thursday evening, November 18, at 8:30 o'clock in 
the Hall of the American Philosophical Society. 

mmm L. Hckthcak, of the Biochemical 
of the Fmildin Institute, now rerired and 



living in San Diego, Calif., who was influential thirty 
years ago in founding the American Society for the 
Control of Cancer, was on November 2 at the seven¬ 
teenth annual dinner of the New York City Caneer 
Committee awarded in absentta the Clement Cleve¬ 
land Award for 1943.” The medal, which is presented 
annually “for outstanding service in the cause of can¬ 
cer control,” was accepted for Dr. Hoffman by Dr. 
Howard C. Taylor, attending surgeon at the Roosevelt 
Hospital. The presentation was made by Mrs. Robert 
G. Mead, daughter of the late Dr. Cleveland, in whose 
memory the award was established. This year's din¬ 
ner of the New York Committee was given in honor 
of the founders of the American Society for the Con¬ 
trol of Cancer. Dr, Clarence C. Little, managing 
director, reviewed the history of the organization. 
There was an exhibit showing the advance in cancer 
control that has taken place during the past thirty 
years. 

The Philadelphia College of Pharmacy and Science 
conferred at commencement on November 3 the degree 
of doctor of science on Dr, Theodore G. Klumpp, 
president of the Winthrop Chemical Company, in 
recognition of ^^distinguished services in medielnal 
chemistry.” 

De. Cnsne Saunders, master sergeant, division of 
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parasitology and tropical medicine of the Army Medi¬ 
cal School, Washington, D. C., was elected on October 
12 a member of the Royal Institute of Public Health 
and Hygiene, London. 

Dr. Lkason H. Adams, director of the Geophysical 
Laboratory of the Carnegie Institution of Washing¬ 
ton, has been nominated as president-elect of the 
American Chemical Society. 

Dr. Henry T. Heald, president of the Illinois In¬ 
stitute of Technology, was elected president nf the 
Association of Urban Universities at its twenty-ninth 
annual meeting in Chicago; Dr. David D. Heniy, 
executive vice-president of Wayne University, was 
elected vice-president. Dr. F. W. Shockley, director 
of the extension and evening divisions and of the sum¬ 
mer session of the University of Pittsburgh, will con¬ 
tinue as secretary-treasurer. 

F. Malcolm Farmer, vice-president and chief engi¬ 
neer of the Electrical Testing Laboratories, has been 
elected president of the United Engineering Trustees, 
Inc., the joint agency of the four national societies 
of civil, mining and metallurgical, mechanical and 
electrical engineers. 

Clyde Q. Conley, of the Mt, Vernon Bridge Com¬ 
pany, Ohio, has been elected president of the American 
Institute of Steel Construction. 

Georoe Roberts, head of the department of agron¬ 
omy of the University of Kentucky and agronomist 
at the experiment station for nearly forty years, re¬ 
tired on July 1 with the title professor of agronomy 
emeritus. He has been succeeded by Edmund J. Kin¬ 
ney, professor of farm crops and agronomist in charge 
of tobacco and cereal investigations. 

It is reported in the Journal of the American Medi¬ 
cal Association that Dr. Harold W. Brown has re¬ 
signed as dean of the School of Public Health of the 
University of North Carolina, to become professor of 
parasitology in the newly established department of 
tropical medicine of the Columbia Presbyterian Med¬ 
ical Center. He is also the first member of the fac¬ 
ulty for training and research in tropical diseases, 
which will function under the immediate direction of 
the DeLamar Institute of Public Health, a division 
of the medical school. The project was made possible 
^by a grant of $160,000 from the Josiah Macy Jr. 
Foundation, which will also defray a concentrated 
five-year program of research and teaching. 

Dr. Paul Hekget, absent on leave from the Obser¬ 
vatory of the University of Cincinnati to fill a war 
position at the U, S. Naval Observatory, Washington, 
has been appointed director of the observatory at 
Cincinnati, He succeeds the late Dr. Elliott Smith, 
who died on September 29. Dr. Everett L Yowell, 


professor emeritus of astronomy, will continue as 
acting director until Dr. Herget can be released by 
the Naval Observatory, 

Ronald Martin Foster, until recently a research 
mathematician in the Bell Telephone System, has 
joined the faculty of the Polytechnic Institute of 
Brooklyn as head of the department of mathematics. 

Lowell E. Walters, instructor in animal industry 
at the Louisiana State University, has been appointed 
assistant professor of animal husbandry at tlie Massa¬ 
chusetts State College. 

Dr, Robert I. Wise, formerly director of the Pub¬ 
lic II cal til Laboratory of Houston, Texas, has become 
assistant professor of bacteriology in the Medical 
School of the University of Texas. Dr. Glenn Drager, 
formerly of the department of anatomy of the Medical 
School of the West Virginia University, has been 
appointed assistant professor of anatomy. 

Frederic H. Miller, associate professor of mathe¬ 
matics and acting head of the department at Cooper 
Union, New York, has been appointed professor of 
mathematics and head of the department. He suc¬ 
ceeds Professor H, W. Reddick, who has resigned. 

De. William A. Hooker, senior economic Koologist 
of the U. S. Department of Agriculture, has retired 
after serving for forty years. 

C. Kenneth Bullock, Chautauqua County, N. Y,, 
agricultural agent since 1930, has been appointed 
assistant secretary to Earl C. Foster, executive secre¬ 
tary of the New York State Emergency Food Com¬ 
mission. 

Dr. Edward I. Salisbury, known for his work in 
tropical medicine, has been made medical director of 
the United Fruit Company to succeed Dr. Roland C. 
Connor, executive vice-president. 

Dr. J. C. Hostetter has resigned as vice-president 
and director of research and development of the Hart¬ 
ford Empire Company, Connecticut, to become presi¬ 
dent of the Mississippi Glass Company, St. Louis. 

The War Department, Washington, D. C., an¬ 
nounced on October 21 the appointment of Colonel 
Stanhope Bayne-Jones, M. C., A.U.S., as director of 
the United States of America Typhus Commission. 
According to the Journal of the American Medical 
Association, Colonel Bayne-Jones succeeds Brigadier 
General Leon A. Pox, U. S. Army, who asked to be 
relieved as director and appointed field director in 
order to give all his time to the field work of the com¬ 
mission, which has been operating abroad, partioularl^ 
in the Middle East, since the first of this year. Coloiiel 
Bayne-Jones takes over the directorship in addition 
to his work as assistant director of the Preventive 
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Medicine Division, Office of the Surgeon General, 
where the main office of the commission has been 
established. Colonel Bayne-Jones was formerly dean 
of the Yale University School of Medicine and was 
professor of bacteriology when ordered to active duty 
early in 1942. 

Following the death of Dr. Wilmon Newell, pro¬ 
vost for agriculture at the University of Florida, direc¬ 
tor of the Agricultural Experiment Station and Exten¬ 
sion Service, plant commissioner, State Plant Board, 
the following appointments, effective on November 1, 
have been announced: H. Harold Hume, dean of the 
College of Agriculture, provost for agriculture and 
dean of the College of Agriculture; Associate Di¬ 
rector Harold Mo wry, director of the Agricultural 
Experiment Station, and Associate Director A. P. 
Spencer, director of the Agricultural Extension Ser¬ 
vice. Assistant State Plant Commissioner A. C. 
Brown has been appointed plant coimnissioner to suc¬ 
ceed Dr. Newell. The plant board is not connected 
with the University of Florida. The appointment by 
the Board of Control of Dr. P. J. Westgate as asso¬ 
ciate horticulturist, for duty with the Sub-Tropical 
Experiment Station, Homestead, was also announced. 

The Experiment Station Record reports that Dr. 
A. L. Deering, dean of the College of Agriculture of 
the University of Maine and director of the extension 
service, has also been given supervision over the Ex¬ 
periment Station in a program to coordinate the three 
branches of agriculture in the university. Because 
of the decreased student enrolment, several members 
of the college faculty have been transferred temporar¬ 
ily to the station for research on a full-time or a part- 
time basis. Dr. Arthur Hawkins, assistant agronomist 
of the station, has resigned to accept an appointment 
with the Bureau of Plant Industry, Soils and Agri¬ 
cultural Engineering of the U, S. Department of 
Agriculture, but will remain in Maine to can-y on 
research in cooperation with the station. 

Dr. D. T. MaoDougal, of Mt. Carmel, Calif., has 
resigned as a member of the Board of Managers of 
the New York Botanical Garden, He is succeeded by 
Edwin De T* Bechtel. The Bulletin of the garden 
states that Dr. MacDougars association with the 
garden began in 1899 when he was appointed director 
of the laboratory and first assistant. In July, 1904, 
he was made assistant director, continuing also in 
charge of the laboratoxy until he severed his connec¬ 
tion at the end of 1905. From 1929 until 1933, he 
was one of its scientifle directors, and was then elected 
to ihe board of managers. Dr. MacDougal has been 
a member of the corporation since the beginning of 
1030. 

, Db. Babbjbtt Maouirb, who returned to New York 


in August after a summer spent exploring ia the 
mountains of Utah and western Nevada, has been 
appointed non-resident professor of botany at the 
Utah State Agricultural College, where he taught for 
twelve years before accepting his appointment as 
curator at the New York Botanical Garden, in recog¬ 
nition of services rendered to the college. 

Db. John J. Bourke, regional medical officer at¬ 
tached to the New York Regional Office of Civilian 
Defense, has been promoted from the rank of major 
in the U. S. Public Health Service to that of lieu¬ 
tenant colonel. He was formerly chief medical officer 
for the New York State War Council. 

Dr. Osoab Ivanissevich, professor of surgery and 
director of the Surgical Institute at the University 
of Buenos Aires, exchange professor of surgery at 
Stanford University for the months of October and 
November, will give the Morris Herzstein Medical 
Lectures for 1943 in San Francisco on November 15, 
17 and 19. He will speak on “EchincK*ocooBi8,” The 
Herzstein Lectures were established in 1929 by the 
late Dr. Morris Herzstein, of San Francisco, to be 
given under the direction of the medical schools of 
Stanford University and the University of California. 
They are given on alternate years by scientific men 
of outstanding achievement and are open to the pub¬ 
lic as well as to the medical profession. 

It is reported in Nature that the Parsons Memorial 
Fund, which is administered by the Royal Society, 
made provision for a nieinorial to the late Honorable 
Sir Charles Parsons in Westminster and for an annual 
Parsons Lecture to be given in turn under the auspices 
of eight specified institutions and societies, concerned 
with the subjects most closely associated with his 
name. In accordance witli the terms governing the 
appointment of the lecturers, the 1943 lecture, which 
is the eighth of the series, was given under the auspices 
of the Physical Society, It was delivered at the meet¬ 
ing of the society at the Royal Institution, on October 
15, by the Right Honorable Lord Rayleigh, whose sub¬ 
ject was ^^Optical Topics, in Part Connected with 
Charles Parsons.” Previous lecturers have dealt more 
especially with other aspects of his work. 

Beoabse of information received that it will not be 
possible for St. Louis to provide adequate hotel ac¬ 
commodations, the date of the meeting of the annual 
session of the American Medical Association, which 
had been scheduled to be held in St. Louis, has been 
changed by the Board of Trustees. It will now be 
held in Chicago from June 12 to 16. 

The spring convention of the Electrochemical So¬ 
ciety will be held at Milwaukee from April 12 to 16, 
1944. 
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Tms forty-ninth summer meeting of the American 
Hathematical Society and the twenty-fifth colloquium 
were held in September at the New Jersey College for 
Women, Rutgers University. The Mathematical As¬ 
sociation of America and the Institute of Mathemati¬ 
cal Statistics met in conjunction with the society. 
There was an attendance of about three hundred, 
including two hundred and forty-two members of the 
society. The program consisted of three colloquium 
lectures on “Existence Theorems in the Calculus of 
Variations/* by Professor E. J. MeShane; two ad¬ 
dresses, “The Complex Method of the Theory of 
Trigonometric Series,” by Professor Antoni Zygmund, 
and “Finite Deformations of an Elastic Solid,” by 
Professor F. D. Mumaghan. There were six sections 
for contributed papers, one of which was a joint ses¬ 
sion with the Institute of Mathematical Statistics. 
Eighty-eight papers were presented either in person 
or by title. 

The National Research Council announces that fel¬ 
lowships in mathematics, astronomy, physics, chem¬ 
istry, • geology, paleontology, physical geography, 
ssoology, botany, agriculture, forestry, anthropology 
and psychology will be available for the year 1944- 
1945, These fellowships are awarded as a rule to 
persons under thirty-five years of age who are citizens 
of the United States or Canada, and who have met 


all the requirements for the doctor's degm. Ajpfpfc^ 
cations must be filed on or before December 31, oh 
forms obtainable from the secretary of the PeHo^riiip 
Board in the Natural Sciences, National Research 
Council, 2101 Constitution Avenue, Washington 25, 
D. C. A handbook describing the fellowships— 
stipends, conditions and tenure—^will be funushed 
upon request. 

Science Service announces that the membership in 
Science Clubs of America has increased 300 per cent, 
since this time last year. The third annual science 
talent search, sponsored by Science Clubs of America 
and offering $11,000 in Westinghouse science seholar- 
ships, is now under way. Entries must be completed 
by December 27. Over 15,000 high-school seniors 
competed in a similar contest last year, and it is ex¬ 
pected that more than that number will enter this third 
search for talented science students worthy of finan¬ 
cial assistance for higher education. 

The State Legislature of Alabama has made an ap¬ 
propriation making possible the inauguration of a 
state-wide program of cancer control. For the first 
year $30,000 has been set aside and for the second year 
$50,000 to finance the project, which will be adminis¬ 
tered by the State Board of Health. A cancer control 
committee has been named by the Medical Association 
of the State of Alabama. 
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DISCUSSION 


A POSSIBLE RELATIONSHIP BETWEEN 
THE WALNUT ERINOSE MITE 
AND WALNUT BLIGHT 

In the late summer of 1042, successful isolation of 
the walnut blight organism, Phytomonas j74glandis 
(Pierce) Bergey et al., responsible for huge annual 
losses of English walnuts all over the world, was made 
from a walnut erinose mite, Eriophyea tristriatua 
Nalepa var. erinea Nalepn, found hibernating beneath 
the scales of a healthy, dormant bud on an English 
walnut tree. Transferred to the surface of a plate 
of beef agar, colonies of bacteria in mixed culture, 
including the blight organism, developed from one of 
a small number of mites so treated. After purifica¬ 
tion of the cultures, needle puncture inoculations were 
made on the main stems of young seedling walnuts 
forced in the greenhouse. Small but characteristic 
lesions of the disease developed before the trees went 
dormant and the tissue hardened. 

In 1943, young shoots and nuts on mature trees 
inoculated by the needle puncture method likewise 
developed characteristic lesions. Similarly, broth sus¬ 
pensions of the bacteria atomized on unwounded nuts 
produced numerous lesions. Corresponding controls 
in all experiments referred to remained healthy. 


Smith^ pointed out over thirty years ago that flies 
attracted to the black, sUmy sap that often oozes from 
blight lesions and which teems with the bacteria may 
become contaminated. Since wounds or abrasions of 
the epidermis of susceptible tissue are not neceeiary 
for infection, he assumed that flies disseminate the 
disease by siutply tracking the bacteria over soscep- 
tible surfaces, or on their mouth parts. It must be 
recognized that flies are not obligate parasitea* of the 
walnut and their presence in a tree is casual or aeoi- 
dental. Thus the role they play in the dissemination 
of the disease must be a variable one if they actually 
constitute a factor at alL 

The successful isolation of the blight bacteria from 
the walnut erinobe mite marks the first instance that a 
strictly obligate parasite of the Eng^h walnut has 
been found to harbor the organisnu Whether the 
walnut erinose mite can actually transmit the disease 
to the nuts is not yet proved, but it does not seem im- 

lO. O. Bmith, Calif. Apr. Eep. Sta* BA SSL X912, 

sEvea the walnut husk fly^ a seirimis piuittslte of wsb 
nuts in Southeni OaUfomla, is net an ebligats panislte 
of the walnut. The flret authentic report dT its meeene^s 
in ^ state occurred as late ns ecaMpm# IN WM* 
0* 0. Smith leorked uith were editiMy 1^ . 

ably not 'paraaltes mk^wallHtti . v ^ 
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probable. The mites, microacopio in size, are onmi- 
present on wabiuts and abound by the millions on 
trees of all siaes and ages where they produce erinea 
or galls on the foliage. Heretofore, except for the 
hypertrophies they produce on the leaves, they have 
been regarded as of no importance. In the light of 
the present discoverj^ it may be necessary to take 
them more seriously. This is true with regard to 
existing methods of controlling bacterial blight, since 
the sprays now in use for controlling the disease do 
not destroy the mite. This factor may be responsible 
for certain irregularities observed from time to time in 
the control of the disease with sprays. 

Grateful acknowledgment is made to Dr, Leslie M. 
Smith, one of the few authorities on Eriophyid mites 
in Califoniia, for his considerable assistance in hand¬ 
ling the mites used in the experiments. 

B. A. Rudolph 

Deciduous Fruit Station, 

IJNivmsiTY or Caupornia, 

San Jose, Caup. 

ANOTHER DISCOVERY OF CHAOS CHAOS 

In 1936 Schaeffer* rediscovered Chaos Chaos in a 
New Jersey marsh. In the spring ol‘ 1942, we found 
several large specimens of the animal in a shallow 
pond in Cunningham Park, New York City. In the 
spring of 1943, we collected several large specimens, 
some measuring 900 g, in the same pond. 

These animals responded readily to culturing by the 
method of Brandwein,® The agar which serves to 
anchor the rim grains (as described in this method) 
was eliminated. Large quantities of these animals are 
now on hand. They are able to ingest such animals ns 
Frontonia, 8 ten tor, Spirostomum, Blepharisrna, dif¬ 
ferent Rotifera and some of tlie smaller Turbellarin. 

The animals seem to be Schaeffer’s type A, in the 
main. Some of the animals, however, have the ellip¬ 
soid nucleus of the so-called typo B. 

Paul F. Brandwein 
Patricia Penn 
Clare Shikl 

Forest Hills High School, 

Forest Hills, N. Y. 

TENNYSON’S PREDICTION OF THE INVEN¬ 
TION, USE AND MISUSE OF THE 
AEROPLANE 

On several previous occasions I have, in these 
columns, drawn attention to a number of remarkable 
predictions concerniiig the invention, use and misuse 
of aeroplanes. In all these cases the prophets were 
scientists. I have elsewhere drawn attention to similar 

1 A. A. Sehaeffer, Turiox News, 15: 114-115, 1937. 

» P. P, Brtodwein, dmerimn NaimraUti, 69: 626, 1936. 


predictions made by literary men.^ The prediction 
concerning the aeroplane which is perhaps the most 
remarkable of all is by Alfred Tennyson, and occurs 
in his poem “Locksley Hall,” published in 1842.® 

The relevant stanzas are as follows: 

Men, my brothers, men the workers, ever reaping some¬ 
thing new: 

That which they have done but earnest of the things that 
they shall do; 

For I dipt into the future, far as the human eye could see, 
Saw the Vision of the world, Euid all the wonders that 
would be; 

Saw the heavens fill with commence, argosies of magic 
sails, 

Pilots of the purple twilight, dropping down with costly 
bales; 

Hoard the heavens filled with shouting, and there rained a 
ghastly dew 

From the nation's airy navies grappling in the central 
blue; 

Far along the world-wide whisper of tht‘ south-wind rush¬ 
ing warm, 

With the standards of the people plunging thro’ the 
thunder-storm; 

Till the war-drum throbb’d no longer, and the battle-flags 
were furl’d 

In the Ihirliament of man, the Federation of tho world. 

There the common sense of most shall hold a fretful realm 
in awe, 

And the kindly earth shall slumber, lapt in universal law. 

So 1 triumph’d, ore my passion sweeping thro’ Ae left 
me dry, 

Loft me with tho palsied heart, and left me with the 
jaundiced eyo; 

Eye, to which all order festers, all things here are out of 
joint, 

Science moves, but slowly, slowly, creeping on from point 
to point: 

Slowly comes a hungry people, as a lion creeping nigher, 
Glares at one who nods and winks behind a slowly-dying 
fire: 

Yet I doubt not thro’ the ages one increasing purpose 
runs, 

And the thoughts of men are widenM with tho process of 
the suns. 

M. F, Ashley Montagu 
Habnehann Medical College 
AND Hospital, 

Philadelphia 

1 ‘<Four on War,” Technology Meview, April, 1948. 
s Poems by Alfred Tennyson, 2 vols.i London, 1842. 
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HEAT ENGINES f 

The Theory and Practice of Heat Engines, By D. AC 

Wrangham* xii + 756 pp. Illustrated. Cambridge 

at the University Press. $10.50. 

Ik setting out to place under one cover all the de¬ 
tails about heat engines from history to the latest gas 
turbine work, the author has indeed chosen a Her¬ 
culean task. Is it any wonder then that the reader 
on closing the book is left with a confused opinion of 
good, bad, indifferentt In the preface appears the 
sentence, “In writing this book the author has kept 
in mind the tremendous amount of ground which the 
student of to-day is expected to cover.” Who expects 
the student to cover so muchf This expectation is a 
debatable one pedagogically; and the resulting text¬ 
book—it is certainly not a treatise—is a debatable one 
from many points of view. 

Again in the preface, “In the treatment of this 
Bubjeet the author has endeavored to reduce things to 
their first elements, . . . a noble goal indeed. But 
there follows, ”For this reason the molecular theory 
has been introduced . . as though this were the 
basis of the operation of heat engines. The real basic 
theory of the interrelation of thermal energy to me^ 
chanical energy is the branch of science known as 
thermodjmaraics. The beauty and generality of ther¬ 
modynamics lies in the fact that uD the results follow 
from a few simple laws entirely devoid of any assump¬ 
tions about the microscopic constitution of matter. 
Thermodynamics in heat engines as in other apjdica¬ 
tions is not a sterile theory but supplies the basic 
formulas by which all energy computations are made. 
Kinetic theory on the other hand may supply to the 
study of heat engines an intellectually pleasing and 
sometimes useful qualitative picture of events, but 
does not supply any useful quantitative results which 
cun not better be obtained from thermodynamics. The 


SCIENTIFIC BOOKS 

\ ( the Fahrenheit scale, and can think (Kily in terms of 

ngines By D. A’. computatioiiw 

rated. Cambridge -” “ ““ argttment for tlie me of 

tile Centigrade scale. On p^e 14, '*8ucb a volume of 
gas (358 cu. ft. at N.T.P.) is known as a Mol and is 
I cover all the de- ^ convenient unit than a cubic foot; the misfor- 
y to the latest gas ^ quantity was not introduced before 

*d chosen a Her- otherwise we might have had a better system 

n that the reader units.” On page 51, “A gas is said to expand 
afused opinion of adiabatically if no caloric heat is extracted from or 
:facc appears the rejected to an External Source, and that internally 
author has kept there is neither chemical action nor other losses which 
ground which the would reduce the stock of internal energy.” Is this 
ir.” Who expects statement consistent with the flrst law of thermo- 
a expectation is a dynamicsT And now from later in the book, page 
he resulting text- 377 ^ in a section on “Value of Dimensionless Ratios” 
is a debatable one there appears the following: “Further, a curve which 
is to represent the complete relation between the quan- 
treatment of this titles involved should have the same dimensions for 
3 reduce things to ordinate as for abscissae, so that the function is vir- 
goal indeed. But tually plotted against itself.” An interesting non- 
molecular theory technical point appears on p. 504. In discussing 
gh this were the chemical symbols ”... only the first letter of the 
js. The real basic English or Latin names of the commoner elements is 
lal energy to me^ used to denote it; whilst less common elements, . . . 
science known as are distinguished by an additional letter, thus; Carbon 
:enerality of ther- is denoted by C, Chlorine is denoted by Cl” and Argon 
the results follow by A and Silver by Ag, etc. 

id of any assump- Many of the doubtful statements in the book are 
tution of matter, to long or too t^hnical to quote in this review, but^ 
in other apidioa- the essence of the criticism is that the fundamental 
upplies the basic laws of nature governing heat engines are not made 
itations are made, sufficiently clear, either by statement or in application, 
lay supply to the to even be discovered by any one but an informed 
ally pleasing and reader. 

I of events, but it So far this review has had few nice things to aay 
live results which about the book. To stop at this point would be unfair, 
nodynaraics. The The author is certainly well informed on the detaHs 


author is entirely correct when he says, “There is very 
little to be remembered in the fundamental laws which 
control heat engines, but it is in their application 
where troubles arise,” but it is disappointing to find 
nowhere in the book a clear statement of whnt these 
fundamental laws are. The student new to tlie subject 
must indeed be clever to find the unstated fundamental 
laws in operation in the 'large number of worked 
examples . . , included ... for this reason.” 

This picture of the unsatisfactory treatment of the 
theory of heat engines would not be complete without 
the quotation of a few of the many statements which 
are sufficiently vague to defy classification or wliich 
put in the same sentence unrelated material. On page 
8, England practical ^gineers are brought up on 


of construction and operation of many types of heat 
engines. These include modem power plant equip¬ 
ment as well as those of historical importance. The 
brief historical sketch at the beginning of eadlii new 
type of equipment was both interesting and informa-^ 
tive. 

The very generous number of examples worked in 
minute detail is certainly admirabie. In many places 
the examples seem to be too difficult for the t^ pvSh- 
ceding them, but otherwise arc well diosen to fliustrate 
the kinds of problems enoonntered in praetice, 

The hook attempts to cover the theimiodym^ 
fluid flow, and heat transfer aspect of all 
b^t engines and their anailiatjr 
ia tneat^ ip.order heal 
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imd iBotorB, reoiprooatingr steam engines, xefrigera- 
tioA, eon^etisers, steam turbines, power plants, inter> 
nal combustion engines and steam boilers. While 
^bony constructional details are given, no discussion 
of the mechanical problems to be met in their design 
is attempted. However, under each type of equip¬ 
ment an enumerated list of advantages and disadvan¬ 
tages is given which helps the reader to form a bal¬ 
anced opinion on current models of heat engines. 

The book contains a very generous number of 
figures and illustrations, many of which are printed 


in color. These add much to the clarity of the material 
presmited as well as to amusement. Fig. 17 for ex¬ 
ample shows a Carnot cycle complete with source, the 
sun with a face, and a sink, icebergs, polar bear and 
all. In the preface the author notes that text-books 
like any given item of engineering practice have an 
average life of only ten years. This book serves to 
bring similar earlier texts up to date, a purpose that 
is accomplished, but nothing more. 

Howakd W. Emmons 

HAEVABD UNIVBRSrTT 


SPECIAL ARTICLES 


THE IN-VITRO DESTRUCTION OF CARO¬ 
TENE BY WATER EXTRACTS OP 
MINCED RAT STOMACHS 
IN THE PRESENCE OF 
METHYL LINOLATE 

Shxrman^ has demonstrated that carotene admin¬ 
istered to vitamin A deficient rats is inactivated by 
the simultaneous feeding of methyl linolate. The 
destructive action of the methyl linolate can be pre- 
’ vented by small amounts of a-tocopherol. It was 
shown that the carotene was destroyed in the gastro¬ 
intestinal tract, but the exact site and the mechanism 
of the destructive action was not clear. The mixing 
of the carotene and methyl linolate with the basal 
ration, tw vitrOf did not elucidate the problem, since 
in this case carotene destruction occurred much too 
slowly to explain the in vivo results. The same w»is 
true when the carotene and linolate were mixed with 
stomach or intestinal contents. Results similar to the 
above have been noted by Quackenbush, Cox and 
Steenbock^ and by Hickman, Harris and Woodaidc.^ 

This paper offers a possible explanation of the 
above results by demonstrating the rapid w vitro 
destruction of carotene by a clear water-extract of 
minced rat stomach in the presence of methyl linolate. 

The stomach extract is prepared by suspending the 
minced stomadi mucosa of the freshly killed rat in 
ten times its weight of distilled water, allowing it to 
stand for 15 minutes and then centrifuging at high 
speed for 13 minutes. The supernatant liquid has a 
dry matter content of B mg per ml. The extract must 
be dear. If the minced stomach is ground in a mor¬ 
tar before extracting it is impossible to clarify by 
eentrlfuguig and such extracts show no carotene de- 
^tructiyc potency when tested aceordi^ to the method 
described bdoftr. 

For purpo^ of eomporbon Urn mode of action and 

W. 0. Shemou, Froc. flfoc. m4 ifed., 47: 

4M, 2fi: 153,1941. 

> ; ilF. W. ^ock^busik, ^ P. Cm and H, St^bock, 

C ^ Und M. R Woodalde, 


potency of the so-calUid ‘‘carotene oxidase” or lipoxi- 
daae* of the soybean has been investigated. A 0.6 per 
cent, suspension of the ground soybean was centri¬ 
fuged after standing for 30 minutes. This extract 
contained 2 ing of dry matter per ml. 

The carotene-destroying potency of the above ex¬ 
tracts is determined as follows. One nd. of a 0.25 per 
cent, solution of highly purified methyl linolate in 
acetone is placed in a 125 ml Erlenmeyer flask. Ten 
ml of water is added, followed by one ml of Mc- 
Ilvaine’s citric acid-sodium phosphate buffer, pH 5.7, 
and one ml of carotene in acetotic (equivalent to 68 
micrograms of carotene). Finally the extract to be 
tested is added (usually one ml), the flask stoppered 
and incubated f()r periods up to 30 minutes at 38® C. 
The reaction is stopped with hydrochloric acid and the 
carotene is transferred to 60 ml of ethyl ether by vig¬ 
orous shaking until the water phase is clear and color¬ 
less, The carotene is tlien determined colorimetrically 
by means of the Evelyn photoelectric colorimeter. 
For the control, a flask containing the linolate, caro¬ 
tene, water and buffer is incubated as above; hydro¬ 
chloric acid is added and followed by the extract under 
test. The carotene is immediately extracted with 
ether. The recovery of carotene in this case is always 
above 05 per cent, of the amount added. The carotene 
destructive potency of the material under test is cal¬ 
culated as the percentage loss with reference to the 
control run at the same time. 

The results of the destructive action on carotene of 
increments of stomach extracts of normal adult tats 
are shown in Table 1. The potency of the extract is 
greatly reduced by heating on a boiling water water 
bath for 15 minutes. Without methyl linolate the 
action of the stomach extract is insignificant. 

The action of the stomach extract is very similar to 
that of soybean ‘‘carotene oxidaae.” However, aome 
differenees do exist which indicate that the active agent 
is not the same in both eases. From Table 2 it is 
that ^dthough the soybean enKyme is inhibited 

3ial. Cfccm., 1461 216, 1942, 
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TABhK 1 

Thi Dbstbuctioh OB' Carothnk by Water Extracts ob* 
Minced Rat Stouach Mucosa as Compared 
viTH Soybean “Carotene Oxidabb" 


Rat stomach 
mucosa extract* 


Sobyean extract 


Volume Num- Destruction ot Num- Destruction of 

extract her of carotene her of carotene 



deter- 

mlna- 

tloilB 

Range 

-r deter- 

Aver- mlna- 
age tiona 

Range 

Aver¬ 

age 

ml 


Ff^r 

cent. 

Per 

eent. 


Per 

cent. 

Per 

cent. 

1.0 

6 

57.ft-«6.2 

74.2 

6 

70.0-78,5 

74.0 

0.5 

6 

61.0-79.7 

70.8 

4 

48.8-72.8 

61.9 

0,25 

2 

58.8-69.1 

04.0 



42*2 

0.20 

4 

61.0-66.8 

64.1 

2 

40.0U44.4 

0,10 

0.06 

1,0 (no 
Linolate) 

1 

1 


45.3 

28.0 

2 

28.7-32.5 

30.6 

5 

0-28.0 

12.2 

3 

0-35.6 

mo 

1.0 (heated) t 

1 


36.8 




0.5 

1 


32.8 




0.1 

1 


20.0 

• * 




* Rats were on a stock diet: Average weight of the six rats 
used was 21S grams. 

t The extract was heated on a boiling water bath for 15 
minutes. 


by a water extract of a low-^ade wheat flour, th6 
active agent in the stomach extract is not. On the 
other hand, the stomach extract appears to be more 
susceptible to inhibition by n-tocopherol than does the 
soybean extract. A further point of difference be¬ 
tween the two extracts became evident in a study of 
the pH activity curves. Over a pH range of 3.0 to 
6,6 using the. citric acid-sodium phosphate buffer sys¬ 
tem the soybean lipoxidase was inactive below pH 4.0 
and showed its maximum at about pH 5.5; the falling 


TABI-E 2 

Comparative Inhibition of Hat Stomach and Soybran 
“Cabotbnb Oxidabk” by Tocopherol and Ckntri- 
FUOED 6 Per Cent, Water Ex-hiact of 
Second Clear Wheat Flour 


Rat stomach 
extraciH* t 


Soybean extracts! 


Incubation 

time 


Num- ' Destruction of Num- Destruction of 


Minutea 

15 

no 

no (plus flour 
extract) 

15 (1 mg) 
(Tocopherol) 
30 (1 mg) 

(Tocopherol) 


her of 
detor- 
mlua- 
tlons 

carotene 

her of 
deter¬ 
mina¬ 
tions 

carotene 

Range 

Aver¬ 

age 

Range 

Aver¬ 

age 


Per 

Per 


Per 

Per 


cent. 

cent. 


cent. 

cent. 

6 

36.5-66.0 

62.0 

3 

65.1-70.5 

67.6 

14 

60.8-81.9 

70.1 

3 

71.3-80.8 

76.0 

5 

51.6-78.9 

06.8 

6 

23.6-43.6 

37.1 

1 


5.0 

1 


42.0 

1 


25.0 

1 


45.5 


• Hats had boen on a synthetic ration composed of 30 tm 
cent lard, 5.6 per cent sfllts, 25 per cent, casein, sucrose and 
synt^tlc vltfmUns. Average weight was 17H grams, 
t One ml of extracts used. 


off was gradual on the alkaline side of the optimum. 
However, the rat stomach showed considerable activity 
even at pH 3.0. This may have a relation to a natural 
resistance to the acidity of the normal stomach pos¬ 
sessed by this active carotene-deatroying agent. In 
other respects the pH activity curve of the etomadi 


extract was very similar to that of the soybean 
zyme. The pH optimum was 5,7 and the falling off on 
the alkaline side was gradual. 

Other organs have been tested for a earotene- 
destroying agent in their water extracts. Preliminary 
results have shown that liver is quite potent while 
muscle and small intestine appear to have little or no 
potency. However, it should be mentioned that the 
extracts of small intestines were not clear and con¬ 
tained a large amount of extraneous material. As 
mentioned above, lack of clarity in stomach extracts 
indicates a resistance to destruction of carotene, and 
the same may be the case with the intestinal extracts. 
The fact that muscle extract shows no potency appears 
to exclude the possibility that the destructive action 
of the tissue extracts on carotene is an artifact result¬ 
ing from iron-porphyrins or similar compounds ex¬ 
tracted from the blood contained within tlie organs® 

Some time after the above results were obtained an 
attempt was made to repeat certain phases but with 
slightly anomalous results. No apparent change in 
the procedure was made, but a new supply of methyl 
linolate was employed, with the result that a lag phase 
of from one to two hours incubation time was noted 
during which little or no destruction of carotene oc¬ 
curred. However, after this time interval carotene 
destruction began and proceeded rapidly to near com¬ 
pletion within 30 minutes. The general results were 
the same as previously noted, in that methyl linolate 
was required in conjunction with the stomach extract, 
neither being effective by itself. This peculiarity may 
have been caused by a small amount of an antioxidant 
in the new batch of linolate, or it may have been 
related to a variation in the efficiency of extraction 
of the active agent from the minced stomach. 

E. L. Hove 

Laboratory or Animal Nutrition, 

Alabama Polytechnic Institute 

AN UNIDENTIFIED NUTRIENT REQUIRED 
FOR PROPER UTILIZATION OF DL- 
ALPHA-TOCOPHEROL BY 
THE CHICKi 

During attempts to study the role of vitamin E in 
chick nutrition with a simplifled ration, the ohi<^ was 
not protected from a vitamin E and A deficiency when 

e P. Haurowitss, P. Schwerin and M. M. Yenson, Jour. 
BioL Chem,, 140: 363, 1941. 

I Technical Contribution No. 107, South Oorolitia 
Agricultural Experiment Station. Published by pennis' 
ulon of the director of the South Carolina Agricultural 
Experiment Station. We are indebted to Merck and 
Company, Inc., Bahway, N. J., for dl-olpha-tocopherol; 
Anheuser-Busch and Company, St Louis, Mo., for dried 
brewers’ yeast; Distillation Products, Ine^, Rpehester^ K. 
Y., for Vitamin A; Central Soya Company, Ian., 

Indiana, for s^bean phosphatides; and E. L da Pont da 
Nemours and Oompaiiy, Nevr Brunswig K, J., for vita¬ 
min Du. 
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tliese vitamins were included in the ration at a level 
Several times the requirement. Slaneta and Scharf* 
reported that soybean phosphatides promoted proper 
utLlkation of vitamin A in the rat. Quackenbush, Cox 
and Steenboek^ found that dl-alpha4ocopherol was an 
antioxidant for vitamin A and carotene. 

The percentage composition of the basal ration was 
as follows: Dextrin 52.3, Cellophane 3, ca.sein (puri* 
fled) 30, gelatin 6 , salts 4.6, lard 6 and choline 0.1. In 
addition each one hundred grams of the ration con¬ 
tained 200 I. U. vitamin D 3 , 800 I. U. vitamin A (nat¬ 
ural esters), 0.1 rag 2 -inethyl-l,4-naphthoquinone, 0.6 
mg thiamin, 1 mg riboflavin, 0.5 mg pyridoxin, 2 mg 
Ca-pantothenate, 2 mg nicotinic acid, 30 meg bjotin, 
1 mg inositx)! and a fuller^s earth eluate equivalent 
to 12 grams of dried brewers’ yeast. This ration is 
adequate in all water-soluble nutrients required for 
normal growth of the chick; however, it is inadequate 
in vitamin E and on unrecognized fat-soluble sub¬ 
stance which is nece.ssary for proper utilization of 
vitamin E. This unrecognized nutrient is found in 
yeast and soybean phosphatides. It can be removed 
from yeast by extraction with hot Skellysolve B and 
is soluble in ether, Skcdlysolve B and Stoddard solvent. 

The data presented in Table 1 suinmarize the study 
on the unrecognized fat-soluble nutrient. Chicks re¬ 
ceiving only the basal ration (Trial 1) started to de¬ 
velop vitamin E deficiency symptoms at about 12 
days of age, and by the 28th day severe vitamin A and 
E deficiency symptoms were present. Those receiving 
0.001 per cent. dl-alpha-toeophen>l, trial 2 , developed 
vitamin A and E deficiency symptoms simultaneously 
with those in trial L When the basal ration was sup¬ 
plemented with 0,001 per cent, dl-alpha-tocopherol 
plus 6 or 10 per cent, dried brewers’ yeast, they de¬ 
veloped normally. If they received 0.001 per cent. 


TABLE 1 

iNFi^UaNCB Oir DlFR’BniCNT 9tU*FLBMBKTB ON THK DAVBLOP- 
MBNT OF Vitamin K and A Dbficibncy Symp¬ 
toms IN Chicks 




Observations up to 

5 weeks 




of age 


Trial 

Supplement to basal ration 

Mor¬ 

tality 

Vitamin 

E defl- 
clency 

Vitamin 

A dea¬ 
den cy 



Per 

cent 

Per 

cent. 

Per 

cent. 

X 

None . 

100 

8.3 

300 

2* 

3* 

(U-alpha-Tocopherol .... 
dl'«lr»bH-ToeO|>eroJ, .r» [wi* 

100 

00 

100 

4* 

per cent, yeast ...... 

dl-alpha-Toeopherol^ 10 

0 

0 

0 

0* 

per cent, yeast . 

dl-a)pba-To('opherol, 2 per 
cent, soybean yhospha- 

0 

0 

0 

«* 

lldoH. 

dl-alpba-Tocopherol, 0 i»or 

0 

0 

0 


cent, extracted yeast. . 

100 

70 

100 

7 

8* 

5 i>er cent, extracted yeast 
dl-alpha-Toeopberol, mas- 

100 

60 

100 


Blve vUamlu A dosage. 

20 

67 

0 


• cU-alpha-Tocoplieroi was added at a level of 0.001 per 


dl-alpha-tocopherol plus 5 per cent, brewers’ yeast 
which bad been extracted for 72 hours in a Soxhlet 
extractor with hot Skelly solve B, they developed vita¬ 
min E and A deficiency symptoms. If the basal ration 
was made adequate in dl-alpha-tocopherol and siippie- 
mented with 2 per cent, soybean phosphatides the 
chick developed normally. When the chicks were 
given massive dosages of vitamin A (4,000 I. U, per 
day) for the first three days of life and also the bsisal 
ration made adequate in vitamin E, they developed 
only vitamin E deficiency during the first 35 days of 
life. 

H. Patrick 
C. L. Morgan 

PotJLTET Department, 

Cleubon AaEicuLTURAr. College, 

South Carolina 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A METHOD FOR INDICATING THE MOIS¬ 
TURE CONTENT OF FOODS DURING 
DEHYDRATION! 

In the dehydration of foods, such as vegetables, 
fruits, meats, etc., there is a great need for a method 
which will indicate, in the dehydrators, the moisture 
content of the dehydratii^g material and which will 
tell when the material has dried to the proper or pre¬ 
ferred moisture content and is ready to be removed. 
At present time, three different methods are used 
for this purpose; (1) appearance and feel of the 
material by hand; (2) taking a sample and determin- 

»G. A. BlanetE and A. Scharf, Proe* 8oe. Sxp. Biol 
53: 17, 1948. 

i E. W, Quimkenbuah, E. P; Oox and H. Steonbock, 
JiMw, BkfL Shim., U5: 169, 1^2. 

VJournal Ho. 660 , new aeries. 


ing its moisture content; and (3) dehydrating the 
material for a definite and predetermined length of 
time. Obviously, for one reason or another, these 
methods can not be considered entirely satisfactory. 

It is the purpose of this note to present a method 
which can be used in dehydrators to indicate, by 
proper calibration, the moisture content of the dehy¬ 
drating material at the various stages of dehydration 
and to tell when the material has dried to the proper 
or preferred moisture content and is ready to be 
removed. 

The method is based npon the well-known phenome¬ 
non that the evaporation of water lowers the tempera¬ 
ture. When the fresh material is being dehydrated, 
there are two temperatui*es, that of the <hamber and 
that of the material itself. At the beginning, when 












the material contains its maitiiuuni water content, to lower rajoipe of the preferred niKdetiQ^ : 

evaporation of the water lowers its teinperature ecniltent. It is dearly evident from this ehatt tbit 
below that of the chamber. As the material becomes 0y calibration it is possible to know dnrhi§^ tbe debyr 


progressively drier its temperature becomes progres¬ 
sively higher, until finally both temperatures coiiS? 
close together. At this point, the material reaches 
a degree of dryness which is very close to the com¬ 
monly desired moisture content. 

The procedure consists of placing two theriaorme- 
ters in the dehydrator. The bulb of one thermometer 
is bare and is simply hanging in the chamber. The 
bulb of the second thermometer is covered with a 
definite amount of the dehydrating material con¬ 
tained in a small bag of cheesecloth and is placed on 


dration when the material has reached the desirad 
moisture content. 

The method has been tested on almosi: all the vari¬ 
ous materials commonly dehydrated, and in every 
ease it has proven successful, dependable and aecu- 
rate. Relying entirely upon this method, it has been 
possible to dehydrate many materials for the first 
time down to the pi*eferrod moisturo content with 
surprisingly pei’sistent accuracy and without resorting 
to any other aid. Re.sults of checks agreed to within 
about 1 per cent. 


one of the loaded trays. The bag with the material 
is held around the bulb by rubber bands which tend 
to exert pressure continuously. The area and amount 
of material placed in the eheeRe<*loth bag are definite 
and constant and arc related to the amount and 
thickness of the layer of the material on the trays. 

The cheesecloth bag technique is universal in appli¬ 
cation, in that, by means of it, almost any kind of 
niaterial <‘nn be tied around the bulb c>f the thennoiue- 
ter. For example, peas and carrots can be tiwl a» 
effectively and readily as slices of potatoes, apples 
or leavea of spinach. 

The thermometers used in this method are speeiafeji 
devised and are well suitable for the purpose. The^ 
are electrical resistance thenuometera, using, a.s resis¬ 



tor, a liquid instead of metal. They have a range 
from 2,500,000 ohms at 32® F. to 25,000 at 185® 
They are about 30,000 times more sensitive than the 
metallic electrical resistance thermometers. The elec¬ 
trical resistance values are read on a special wheaf- 
fitono bridge. The bulb of the thermometers is made 
of glass and is 25 mm long and 8 mm in ■ diameter. 
The wire leads are composed of the ordinary lamp- 
cord and can be of any length. These new electrical 
therjnometers seem to bo admirably suited for dehy- 
dratiem work. The wire leads make it possible and 
convenient to read the temperatures from the outsfrfe 
of the dehydrator. " 

The type of results obtained by this method iis 
shown in Fig. 1. The material dehydrated is caiii- 
bage. It will be seen that the elei^trical resistance 
of the uncovered thermometer attains the tempera¬ 
ture of the chamber very quickly and fluctuates is 
that temperature varies. The electrical resistance df 


Fio. 1 

While the method has been used thus fur mainly 
in the non-moving type of dehydrators, there i« no 
reason why it can not be adopted and used also m 
the conveyor or any other type of dehydrator. 

The method is based upon sound fundahiental prin-^, 
ciples and should fill the great need for a simple^ 
direct and reliable Uiethod for indicating the 
tore content of the dehydrating material, and for, 
telling when the material has reached the d64??ad 
moisture content and is ready to be taken ont of iiie 
dehydrators. A comprehensive report is forih-; 
coming, 

Gisorqe Botrwoooa 
H. A. CAsndnMi ■ ^ 

MtoniOAN AojudurjTnBAt 
SXFSarMRKT flTATlOW, 

Fast ■liANfiiNo 


the covered thermometer, however, remains at % 
higher level (lower temperature) for some time, and 
when the bulk of the water is evaporated, it begins 
to decrease, and finally almost reaches, to within 1,000 
OhtviB, the resistance of the uncovered thermometer^, 
to point, the moieturc content of the callage is 
by vacuum oven deternunatioti; 
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PETROLEUM, PAST, PRESENT AND FUTURE' 

By Dr. PER K. PROLICH 

E8BO LABORATORIES, STANDARD OIL DEVELOPMENT COMPANY, ELIZABETH, N. J. 


Synopsis: This paper reviews the recent remarkable 
progress in the petroleum held. Our growing depen¬ 
dence on the products of the oil industry has resulted 
in considerable concern regarding the ability to sup- 
ply^ our^nfuture needs for liquid hydrocarbons. The 
proved reserves of crude oil correspond to some fifteen 
years^ consumption at the prewar rate. However, the 
excessive wartime requirements for petroleum have led 
to such a high rate of withdrawal from those under¬ 
ground reservoirs that we may not be able to keep up 
with the demand for Jong. In addition to the proved 
reserves of petroleum known to be present in the 
earth, large but as yet undiscovered petroleum re¬ 
sources may be expected to exist in various parts of 

^Presented before the general meeting at the 106th 
meeting of the American Chemical Society, Pittsburgh, 
Imd printed in the November issue of IndmifUd and 
LBr^gyf^ering Chemistry* Unless stated otherwise, the 
idiown are based on data from Bureau of Hines 
other Oovernment agencies, Petroleum Facts and 
(1941 and previous editions), and on petroleum 
'fibres. 


the world. How long we can continue to find this oil 
and bring it to the surface at the desired rate is a 
question, but it is certain that eventually a shortage in 
natural petroleum will occur. When that time comes, 
it should be poHsible to supply our needs for gasoline 
and other hydrocarbon products from such alternate 
sources as natural gas, shale oil and coal. It is con¬ 
cluded that there need be no sudden change as far as 
the supply and consumption of gasoline and other 
petroleum derivatives are concernerl. Future develop¬ 
ments in this field will probably be characterized by 
further technological progress, increased drilling for 
oO on a world-unde basis, necessary adjustments in 
supply and demand, and a gradual shift to syntheti¬ 
cally produced hydrocarbons. 


' A GREAT deal of attention is currently being devoted 
;.o the petroleum situation. Until a short while ago we 
wcTO primarily concerned with the transportation 
Iproblcm. The question of getting available petroleum 






















products to where they were needed seeroed to over¬ 
shadow all other comiderations. Now that the trans¬ 
portation difficulties graduaUy are being overcome, 
our intercut i« turning to the queution of the country^a 
ability to produce crude oil to supply the present and 
future demands for petroleum products. 

Our industrialized civilization is fundamentally 
based on the utilization of mineral resources. It is 
therefore not surprising that, in the forty-year period 
ot industrial expansion in this country, the world^s 
mineral production has been greater than in all pre¬ 
ceding hi story .2 In the United States petroleum and 
its by-products in terms of dollar value account for 
40 per cent, of the total mineral production.^ Half of 
the crude oil used to date in this country has been 
taken out of the ground in the last twelve years. 

The importance of petroleum in relation to other 
available sources of energy is brought out by Fig. 1; 







■ 


■..,, 

' 

-^ 



V 

6A80U 







DFUELl 

) 






) 

N 






> 

l*r 



KEROSENE | 

UUBWCATINQ OtJB | 


\ .. T. i ■ ,7 



YEAR 


U. 9. EkbjioV Sources 



YEAR 

Fio. 3. Percentage of total B.T.U. equivalent con¬ 
tribut'd by the several sources of energy, co>inting water 
power at constant fuel ecpiivoleiit, 1889-1940. If water 
power is counted at the prevailing fuel equivalent of 
central stations in each year, its proportion is 3.2 per cent, 
in 1899 and 3.5 in 1940, and the proportions of other 
sources of energy are affected accordingly (reproduced 
from Bureau of Mines Minerals Year Book Review of 
1940, page 770). 

it is seen that some 40 per cent, of our energy (B. t. u. 
equivalence basis) comes from crude oil and natural 
gas. A peak of 43.5 per cent, was actually reached in 
1938. Some of the remarkable growth indicjated for 
this energy source represents a shift from coal, but 
most of the gain in the recent twenty-year period is 
due to the developiuent of new forms of transporta¬ 
tion based on the use of liquid fuels. 

This trend toward motorized transportation has not 
only been responsible for a greatly increased produc- 

*C. K, licith, J. W. Pumess and 0. Lewis, World 
Minerals and World Peace," Washington, Brookings In 
stitution, 1943* 

3"Petroleum Facte and Figures," 7th ed., Now York, 
American Petroleum Institute, 1941. 


Fig, 2. Average yield of principal petroleum products 
per barrel of crude oil produced. 

tion of crude oil, but has also resulted in the conver¬ 
sion of a gradually increasing proportion of the crude 
into gasoline. According to Fig. 2, the yield of gaso¬ 
line on crude increased from 25 per cent, in 1919 to 
some 45 per cent, in 1932. Uow the technological 
developments in cracking made this rise possible is 
so well known to chemists that it requires no further 
discussion. 

That the average gasoline yield has leveled off in the 
43-45 per cent, region during recent years is purely 
a matter of relative demand for the various products * 
from petroleum. From a technological standpoint 
there is nothing to prevent it from going higher. In- 
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dBeA, it is entirely feasible by eatalytie cracking tmder 
high pressure of hydrogen io convert crude oil to gaso* 
line, volume for volume. 

Along with the increase in yield of gasoline there 
has also been a marked improvement in quality. One 
of the important factors as far as quality of motor 
fuel is eoncemed is octane number. The progressive 
increase in octane rating shown in Fig. 3 may be taken 
as evidence of the petroleum industry’s ability to con¬ 
trol the chemical composition of its fuels; it can also 
be seen froni this figure that the improvement in 
octane number, by and large, parallels the engine 
builder’s increase of compression ratio, which in turn 
is a criterion of the power output that can be obtained 
per unit of fuel. 

As a result of the progress made by both the petro¬ 
leum and automotive industries, the American public 
has become increasingly dependent upon motorized 
transportation. Fig. 4 shows the giowth in number 


that the American public has a live Interest in the 
future of petroleum. 

It is not only motorized transportation, however, 
that is dependent upon an adequate supply of petro¬ 
leum. During the recent period of expanded crude oil 
production, our entire mode of living has becx)me 
geared to the use of petroleum products. Industry, 
agriculture and sliipping alike are large consumers of 
a multitude of hydrocarbon materials derived from 
petroleum sources. The list includes such varied prod¬ 
ucts as industrial and process oils, greases and extreme 
pressure lubricants, asphalts and rood oils, solvents 
and insectieidefi, and an cver-incrcasing number of 
chemical raw^ materials and derivatives. The petro¬ 
leum chemicals business, which already had contrib¬ 
uted a considerable volume of various alcohols and 
related products, has recently-been called upon to in¬ 
crease several fold the country’s supply of toluene for 
explosives and to furnish two thirds of tlie butadiene 



Fio, 4. Passeager cars in use in the United States and 
their consumption of gasoline. 


of passenger cars registered, as well as in the average 
gasoline consumption per car. The depression of the 
thirties brought home to all of us how dependent 
modern society has become upon the automobile. It 
was frequently stated then that the last thing the 
average man was willing to give up was his private 
means of transportation. The family car stood out as 
ranking with sh^ter, food and clothing as a necessity 
of life. Many were the instances related in which the 
car seemed to head the list. This situation is brought 
out in Fig. 4, whioh Aows an inconceivably small sac¬ 
rifice in automobile use during the depression. It 
should be noted that Uiese data concern passenger cars 
Sad busses and trucks been included, the re- 
curves for total car registration and average 
^consumption would have shown almost impercep- 
iSble dips. record of the past leaves no doubt 



Fig. 5. Production of motor fuel and fuel oil (includofl 
Diesel and other gas oil and distillates, and residual fuel 
oU, but not kerosene). 


for the synthetic rubber program. According io Ickes* 
the production of toluene from petroleum will, by the 
end of the current year, be nearly six times that ob¬ 
tained from all by-product operations. 

The four main classes of products shown in Fig. 2 
add up to account for some 90 per cent, of the mate¬ 
rials derived from crude oil. The group of products 
included in the classification ‘‘fuel oil” rank next to 
gasoline in volume. The growth in fuel oil produc¬ 
tion is illustrated in Fig. 5. Heating oil accounts for 
some 25 per cent, of the total fuel oil consumption; 

I/. Ickes, “lUghtin' Oil,” Now York, Alfred A. 
Knopf, 1948. 
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Dobibbtic Oil Bubnee Installatiokb 



Fia. 6. Domestic oil burners installed at beginning of 
each year. 


about two thirds of this is used for homes. How this 
outlet for petroleum has developed can best be seen 
from Fig. 6, which shows the growth in domestic oil 
burner installations. Although it may bi? easier to 
bent a house than to run an automobile with a sub¬ 
stitute fuel, the millions of American families who are 


Peoduction or Oeude Oil in 1940 



Fxo. 7. Production of crude oil In 1940, 


dependent upon petroleum for heating can also be 
counted on to have a genuine interest in the future 
of our oil supplies* 

The position of the United States as a producer of 
crude oil is shown by Fig. 7 , The data indicate that 
prior to the war we supplied some 63 per cent, of the 
world^B petroleum requirements. At present the %ut 6 
is higher. Although considerable crude from other 
sources is normally worked up in American-owned re- 
dneries located outside the United States, our actual 
import and export of crude are small in comparison 
with domestic production (Fig, 8). The volume of 
refined products imported has been about equal to that 
of the crude oil import, while the export of refined 
products has been running 20-40 per cent, higher than 


Cruue Oil pROnucTioN, Import and Export 



export. 

the figures for crude export during the period covered 
by Fig. 8. In other words, the United States produc¬ 
tion of crude oil has been in rather close balance with 
domestic requirements of petroleum products. 

Fig. 9 gives the production and refining of petro¬ 
leum by states. It is evident that there is considerable 
flexibility as far as the location of these two branches 
of the industry is concerned. Due to the ease with 
which crude oil can be transported by pipe line, 
tanker, barge and roil, the refining operatioiifl are not 
tied down to the place of production but can be car¬ 
ried out at points most suitable from the standpoint 
of distribution and/or consumption of the finished 
products. 
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The rate at which crude oil has been withdrawn 
from the g^round is shown in Pig. 10 by the curve 
labeled “cumulative production.’^ On the “cumulative, 
discovery^’ curve, the somewhat scattered points indi- 
eate the estimates made by various authorities at the 
time indicated. The vertical distance between the two 
curves represents the “proved reserves” at any one 
time. Tliesc are the oil reserves which, according to 
best estimates, are known to exist in the ground. As 
of July 1 of this year, the known and untapped re¬ 
serves amounted to 20.4 billion barrels,or sufficient 
for perhaps fifteen years of our normal requirements. 
The proved reserves outside the United States are 
slightly greater, about 22 billion barrels. Of this oil 
located in other parts of the world, Britain controls 
about 60 per cent., America 25 to 30 per cent, and 
Bussia around 20 per cent.° 

The data in Fig. 10 show that, except for a period 
in the twenties when a shortage was seriously feared, 
the proved reserves have always kept ahead of pro¬ 
duction by a rather comfortable margin. However, 
only part of the growth in reserves shown is due to 
discovery of new fields; the remainder is made up of 
extensions to existing fields. As a new field is being 
deyeloped by the drilling of additional wells, informa- 

W. V. Howard. OU Gob Joiw., July 28, 80, 1943. 

SW, Pratt, *'Oil in the Earth,'' Lawrence, Kans., 
t^erslty of Kansas Press, 1942. 


tion is obtained which may lead to an upward revision 
of the originally estimated volume of oil present. This 
is what is meant by an extension to an existing field in 


U. S. CauDE Production and ttF.SERVES 



Pio. 10. Cumulative production and discovery of petro¬ 
leum in the United States, adapted from Levorsen’s data 
(World Petroleum^ November, 37, 1942). 
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contrast- to the discovery of an entirely new field. The 
trend of actual discovery is brought out in Pig. 11, 
which shows the present estimates of the ultimate re* 
ooverable oil in the fields discovered each year since 
1918. It is apparent that there has been a deficiency 
in new discoveries as compared with consumption of 
crude since 1939. It is this lag in the discovery of new 
petroleum reservoirs which now is the subject of so 
much discussion. 

Normally the fifteen-year backlog of crude reserves 
would have given the petroleiini industry the oppor¬ 
tunity to Work out its supply problem over an ex¬ 
tended period. Except for the war, we would prob¬ 
ably not have heard much about an impending crude 
shortage at this time. It is the necessity for providing 
the Allied forces with petroleum for a global war that 
has aggravated the situation.® Before attempting to 
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FiO. 11. Annual diacoverieB and consumption of petro¬ 
leum, according to Hcroy.o 


explain why this is so, it may be well to see what is 
involved in the war requirements. 

In a recent report by W. R. Boyd, Jr., chairman of 
the Petroleum Industry War Council, mention is made 
of ^the tremendous military demands for petroleum, 
which because of censorship have not been revealed 
to the oil industry, and already, exclusive of huge 
amounts of aviation gasoline and lubricants, arc equiv¬ 
alent to about 25 per cent, of the total current produc¬ 
tion of crude oil in the United States. This demand 
has an even greater effect because the manufacture of 
special war products, particularly aviation gasoline, 
requires a disproportionate amount of the capacity 
for the manufacture of motor gasoline.”^ According 
to Petroleum Administrator Ickes, 60 per cent, (or 
nearly two out of every three tons) of the supplies 
sent overseas to our expeditionary forces over dis¬ 
tances varying from 3,000 to 10,000 miles are oU,® 

«W. B. Herpy, <‘Supply of Crude Petroleum within 
V* S,,” statement in ooimectlon with Bill 6.1248, July 29. 
1943. » » 

t H. P. Ralph, 00 oad 6^ Joar., July lo, 1943. 


tlamg President Boosevelt^s %iire of 1,110 gatQoha of 
fuel per bomber, a thousaiud^pltuie raid in the 
pean theater of war consumes more than a million 
gallons of aviation fuel, or the equivalent of idbout 
one third of the cargo carried by a modem tanker. 
The situation is aptly described in Premier Stidin^B 
toast at the time of Prime Minister ChurchUl’s visit 
to Russia: ^^This is a war of engines and octanes. I 
drink to the American auto industry and the American 
oil industry,” Or as Ickes has expressed it, **, . . the 
side than can throw the most oU into the fray over the 
longest period of time will win.”® 

To meet these requirements, tbe United States is 
now producing crude oil at the rate of more than 
4,200,000 barrels a day. To illustrate what this figure 
means, we may observe in passing that it represents 
well over four times the production during the height 
of tbe World War in 1918. Only four to five days^ 
production at that rate is needed to equal the annual 
prewar consumption of petroleum and related prod¬ 
ucts in the whole of the Italian Empire with its popu¬ 
lation of 46,000,000.®'® Less than ten days are re¬ 
quired to equal the most recently estimated yearly 
production of crude in Rumania, which is the chief 
supplier of petroleum to the Axis powers.’® 

Large as current production is, it may at first sight 
appear strange that tliere is much of a drain on the 
reserves of some 20 billion barrels known to be in the 
ground. Tbe explanation is that a ”rate of with¬ 
drawal” factor is involved. To understand this prob¬ 
lem fully, we must remember that crude oil occurs in 
the ground in porous rock, the permeability of which' 
governs the physical rate at which the oil can be with¬ 
drawn. Also, oil contains no inherent energy, and it 
must therefore be displaced from the reservoir roek 
either by expanding gas associated with it or by water. 
In dealing with such a heterogeneous system, the efiil- 
ciency with which the oil is displaced improves with 
reduced rate of withdrawal. Conversely, high rates 
of withdrawal result in inefficient flushing of the pit 
from the reservoir rock and oonsequent reduction in 
recovery. This imposes oertain restrictionB on tibe 
country’s capacity for producing petroleum. 

Zn other words, there is no immediate shortage of 
oil known to be in the ground. The problem con¬ 
fronting us is rather one of being able to wi^draw 
this oil at the desired rate. In some flelds, which are 
being operated on tbe best engineering principles, tbe 
natural gas is pumped back into tbe ground to aid i^ 


B 00 and Oes Joaf., July 23, 86,1948. 

9 0U ahd doumal (I. e.) ^ves prewar petv(fl^uiii 
requirnneuts of Italy as less $ian 49|000 barrels da%) 
<*BetTol«uiti Facts and Figures'^ (13, page 18) iMtQaaii 
a somewhat hlgM figure df 81 mflUen bari^ 
the Xta^ eoasui];qj»^a in of m 



briiiigittg still more oil to the surface; but in ttumy 
older fields all or most of the gas has been withdrawn, 
leaving an inordinately high percentage of the original 
oil to be taken out of the ground by secondary recov¬ 
ery methods. 

Next comes the question of oil not yet discovered. 
It is difficult for any one to make u reliable estimate 
of the possible hidden reserves of crude. The view¬ 
point of the petroleum geologist is presented by 
Pratt,^ who discusses the prospects of finding oil in 
terms of the subterranean structures and the efiEorts 
to explore these structures for their oil deposits. Of 
the crude so far discovered and developed world-wide, 
some 54 per cent, is accounted for by the search within 
the United States (Alaska not included). While this 
country constitutes only 5 per cent, of the land area 
of the earth, it contains 15 per cent, of the structural 
area most favorable for the occurrence of oil fields. 
If exploration by drilling is extended over this total 
area and if per acre yields equal to the average of the 
already proved areas are assumed, it would appear 
that the United States ultimately should give up at 
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least 160 billion barrels of oil, including the 46 billion 
barrels which represent the total discovery (produc¬ 
tion plus reserves) to date. On the same basis, the 
rest of the world would ultimately produce some 600 
billion barrels of oil, including the 38 billion barrels 
already found. Such considerations lead to the con¬ 
clusion that the present rate of consumption the 
probable ultimate oil resources of the earth, made 
available and freely distributed, should meet human¬ 
ity's needs for 300 years to come.” 

How to locate these potential oil reserves is a prob¬ 
lem with so many technical and emonomio aspects that 
an adequate discussion can not be undertaken as part 
of this brief review. Not even those best qualified to 
have an opinion of this subjeirt can predict how long 
new oil will continue to be brought in at the rate it is 
needed. This is the situation which has aroused so 
much recent comment and which logically leads to the 
question of where we stand with respect to alternate’ 
sources for the products now being obtained from 
petroleum. 

(To be concluded) 
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BARBARA STODDARD BURKS 

Thk death on May 24, 1943, of Dr. Barbara Stod¬ 
dard Burks brought to a close the short career of a 
clear-visioned investigator who did much to emphasize 
the close relationship between the fields of psychology 
and genetics. Bom in New York City in 1902, Dr. 
Burks received the A.B, and Ph.D. at Stanford Uni¬ 
versity and was early identified with the psychological 
research in progress in California. In collaboration 
with Dr. Lewis M. Terman, she made a study of school 
children of outstanding intelUgenoe, following their 
development through adolescence and finding them 
still superior in intelligence and achievement in later 
years. During her years in California, she began an 
ektenaive study of the children of parents with readily 
recognisable traits, such as alcoholism, comparing the 
development of those children reared by their own 
parents with those placed with foster parents. The 
results of this study helped to clarify the role of 
heredity in psychological development, while revealing 
the complexities of the situation. She made also a 
borough and painstaking analysis of the intelligence, 
temperament and social adjustment of identical twins 
ve^T&i apart, foHowiiig a number of such twins 
thf^ongh many years of development, and concluding 
hersdity is of fundamental importance in deter- 
mental abOity and temperament of the 
^ environmentid dxflerenees play an 

^ soeial adjufftoent. A well-trained 

applied' preoise 


In 1934, after the death of her husband, Dr. Burks 
went to Europe as a fellow of the General Education 
Board, and upon her return in 1936, she became a 
research associate at the Eugenics Record Office of the 
Carnegie Institution of Washington at Cold Spring 
Harbor, New York. Here she pursued for four years 
her interest in genetics in relation to physical and 
mental traits. She studied the inheritance and linkage 
of several mutations in man (ovoid red blood cor- 
puBcles, mid-digital hair and missing lateral incisors) 
and sought to establish a case of autosomal linkage. 
She also continued her studies of identical twine 
reared apart, making frequent trips across the con¬ 
tinent to interview and test her cases. The high re¬ 
gard in which she was held by geneticists was evi¬ 
denced by her appointment as chairman of a section 
meeting, that on abnormal human characters, at the 
Seventh International Congress of Genetics at Edin¬ 
burgh in 1939, only one other woman, Dr. Kristine 
Bonnevie, being so honored. 

In 1940, Dr. Burks became a research associate at 
Columbia University, collaborating with the State 
Charities Aid Association and the Social Science Ee- 
search Council in a continuation of her foster-child 
studies. This work, left unfinished at her death, is 
being muried forward by Dr. Anne Roe. Dr. Burks 
was awarded a Guggenheim fellowship for the year 
1943*44 for an extension of her study of identical 
tw^/bxit her death occurred before the tenure of the 

was keenly interested in social problems 
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and felt.strong^ly the responsibility of the psychologist 
and geneticist in this respect Her home was a center 
for thoughtful and constructive discussion of social 
issues by her scientific friends. She spent a vast 
amount of time and energy as chairman of the Com¬ 
mittee on Aiding Displaced Foreign Psychologists of 
the American Psychological Association, and through 
her efforts many exiled scholars were placed in aca¬ 
demic positions. She served also as editor of the 
Bulletin of the Society for the Psychological Study of 
Social Issues. She was an astute critic of scientific 
and social literature, and her lively book reviews were 
a constant source of enjoyment to her readers. 

The pioneering work of Dr. Burks in demonstrating 
the relation between genetic characters and psycho¬ 
logical traits, and in the application of advanced 
mathematical method to the analysis of psychological 
data established her as a scientist of high caliber, 
whose future contributions to her field of research 
were certain to be of great value had her life not 
ended so soon. To her colleagues and friends, her 
contagious enthusiasm for scientific investigation, her 
refreshing open-mindedness to the ideas of others, her 
genuine interest in those around her and the warmth 
of her friendship are irreplaceable. 

Katherine S. Brehme 

Wbllksley College 

FREDERICK JOSEPH TAUSSIG 

The sudden death from pneumonia of Dr. Frederick 
J. Taussig on August 21, 1943, was felt in a keenly 
personal way by many people in different walks of 
life. They could scarcely believe the news because he 
had so recently, and in such high spirits, left for a 
well-earned vacation at Bar Harbor, Now it is real- 
iued, as never bef(»re, how much he has been giving to 
St. Louis and to the natifui in kindly, uuobstrusive but 
very direct ways. 

Not only has he ushered into the world two genera¬ 
tions of St. Louisans (1902-43), but these fortunate 
ones and their parents have enjoyed the feeling that 
he was their friend, always interested in them and 
ready to help whenever the occasion offered. 

In Washington University Bt^hool of Medicine, from 
which he graduated, in 1898, class after class of stu¬ 
dents has profited by his teaching for well over 30 
years. Through these enthusiastic disciples his influ¬ 
ence for good has spread far and wide. 

A frequently mentioned characteristic of Dr. Taus¬ 
sig was his boundless energy. Teaching, and a large 
practice, of the kind in which he was called into ser¬ 
vice nt all hours of the day and night, he took in his 
atride, ever cheerful, never apparently unduly hurried. 

By some miracle, he also found time to direct the 


medical activities of two great institutions, the Bar* 
Hard Free Skin and Cancer Hospital in St. Louis and 
the State Cancer Hospital at Columbia. His direct* 
ness, understanding of human nature and sense of 
humor made an almost unbeatable combination. 

Numerous publications boar witness to his wisdom 
and industry, of which, perhaps, the most signifleant 
is his book, “Abortion, Spontaneous and Induced, 
Medical and Social Aspects,” a classic recognised 
everywhere by medical men and sociologists alike. 

Dr. Taussig communicated his zeal for research to 
others. An effective way promptly to bring a confer¬ 
ence with most scientists to a close is to speak about 
one’s own work, not theirs. Not so with him. He was 
always interested in every serious effort to advance 
knowledge. The secret of the marvelous manner in 
which Dr. Taussig remained so characteristically 
young to the last may have been his quick forgetful¬ 
ness of self and the resolute way in which he looked 
ever to the future. 

E. V. CoWDRT 

Washington UNivEasiTv SonooL 
or Meoicine 

RECENT DEATHS 

A CORRESPONDENT Writes: “Professor Oscar M, 
Morris, professor of horticulture and horticulturist 
in the Agricultural Experiment Stations of the State 
College of Washington, recognized as a national 
authority in the field of pomology, died at his desk 
on November 13 at the age of sixty-nine years. He 
joined the staff of the State College of Washington 
in 1910, and w’aa head of the department of horticul¬ 
ture from 1911 to 1927. He began collegiate teaching 
on the staff of his nlma mater, Oklahoma Agricultural 
and Mechanical College, in 1898, and was advanced 
there to a professorship of horticulture and horticul¬ 
turist. He was a member of the American Pomologi- 
cal Society, the American Society for Horticultural 
Science, Phi Kappa Phi and Alpha Zeta,” 

The death at the age of seventy-six years is an¬ 
nounced of Alfred Vivian, emeritus dean of ogrieul- 
ttire of the Ohio State trniversity. 

Dr. E. P. Clark, for the past fourteen years senior 
organic chemist in the Division of Insecticide Investi¬ 
gations of the Bu;‘.eau of Entomology and Plant Quar¬ 
antine of the U. S, Department of Agriculture, died 
on November 7. 

John W. Staokt, research associate in botany in 
the California Academy of Scienoee, a well-known 
distributor and publisher of hooks on biology and 
medicine, died in San Francisco on October 16 at the 
age of seventy-two years. 

Sir Edward Baonall Potn/roK, until Wk rettr^eot 
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in 166$ Hope profeesot o£ sOology at the UiuTersity AodOBDiJna to a Beuter meesage from New Delbi^ 
of bxford, died on November 21 at tlie age of eighty- Sk Anrel Stein, the Asiatic explorer, died on October 
seven years. 26 at the age of eighty-one years. 


SCIENTIFIC EVENTS 


BRITISH VITAL STATISTICS 

In the foreword to the Summary Report of his de¬ 
partment for the year ended March 31, Ernest Brown, 
British Minister of Health, states that in many ways 
the year was a notable one, remarkable, among other 
things, for a series of favorable records in vital statis¬ 
tics, and for an increase at the same time in short-term 
sickness. He writes: 

There can be no doubt that the nation’s prodigious war 
effort has imposed a severe strain upon the health of the 
people—a strain which they have in general withstood 
with dogged determination and astonishing success. So 
for aa we can, we have made ready to meet any attack 
that disease may make. . . . But, as has often been em- 
phasiaed, the strains of war are progressive, and their 
effects on health may be long-term. Certainly in the fifth 
winter of war, we must not relax our watchfulness or 
reduce our activity. 

The report, according to The Times, London, states 
that the year was a record-breaking one in vital statis¬ 
tics, apart from the black spots in venereal disease and 
tuberculosis. Maternal and infant mortality rates and 
the standardized death rates among civilians, male 
and female, were the lowest ever recorded in England 
and Wales, and the incidence of infectious diseases 
was remarkably low, probably the best on record. In¬ 
quiries among doctors and rising claims to sickness 
benefit under the national health insurance scheme 
suggested a considerable increase in short-term sick¬ 
ness, but an increase in minor ailments might well be 
expected after more than three years of war. 

Deaths in England and Wales in 1942, including 
registered non-civilian deaths and those due to enemy 
action, numbered 480,137, or 55,043 less than in 1941, 
the general death-rate among civilians being remark¬ 
ably low. Among females the standardized rate was 
6.64 per 1,000 living, or 8 per cent, better than in any 
previous year, notwithstanding the inclusion of deaths 
ifi (his country from enemy action and the withdrawal 
of large numbers of healthy young women from the 
dvilian population. Among civilian males the stand¬ 
ardized rate of 9.52 was also the lowest recorded, in 
spite of the considerable effect of selective recruitment, 
itdrtality of children at the pre-sohool ages of one to 
flve, which had declined by no leas than 47 per cent, 
between 1931*65 and 1939, showed a further improve- 
tnent of two per cent, in 1942; and at the school ages 
0$ fve to 16 the low level reached in 1939 was regained. 

654,030, increased by 66,811, and, after 


aUowing for deaths, there was a natural increase of 
173,902, the rate of 15.8 per 1,000 being the highest 
since 1931. 

The report points out that the number of houses 
repaired up to March 31 was 2,500,000, and well over 
1,000,000 had received more extensive repairs. The 
housing position, however, is serious, and “a vast 
amount of work is required to bring housing condi¬ 
tions up even to the standard of 1939, a standard by 
no means as high as that aimed at before the war 
broke out/^ 

THE HOOKER SCIENTIFIC LIBRARY 

A BRANCH of the Hooker Scientific Library was 
opened on November 1, 1942, at Wayne University, 
Detroit, by Dr. Neil E. Gordon, chairman of the 
departtnent of chemistry. The object of this branch 
is to help the library to continue the service which 
was started at Central College in October, 1939. 
The demand for translations, searches, abstracling 
and photocopying became so large that a plan was 
formulated to develop in Detroit a complete modem 
chemical library. The sum of $200,000 has been 
raised by subscription from foundations, chemical 
industries and individuals, $100,000 to be used for the 
purchase of the library and $100,000 for modernizing 
and adding to it. 

Contributions arc conditional upon the acceptance 
of the following responsibilities by Wayne Univer¬ 
sity—maintenance and development of the collection; 
a staff sufficient to make the library useful to chem¬ 
ists; space for housing and service; and maintenance 
of a chemical technology service covering translations 
in fifteen languages, searches, consultation and photo- 
reproduction. 

Dr. Gordon announces that the acquisition of the 
library for Wayne University has been assured by a 
grant of $100,000 toward its purchase by the Kresge 
Foundation. The other $100,000 is being contributed 
by the American Association for the Advancement of 
Science, the local section of the American Chemical 
Society, ike Barnes, Gibson and Raymond, Burroughs 
Adding Machine Company, the Chrysler Corporation, 
Carboloy Company, Ino., Difeo Laboratories, Inc., 
the Detroit Edison Company, the Ethyl Corporation, 
Eberbach and Company, the Federal Mogul Corpora¬ 
tion, iJie Gelatin Products Company, the Gkmeral 
Motors Corporation, the Hercules Powder Company, 
Mw. leie Maoy Hoobler, Dr. and Mrs. Sibley Hoobler, 
th^ Mclioath Steel Corporation, the Miner Estate, 
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E. E. M^ce, the Murray Corporation of Amerioa, 
the Neilson Cheiuical Company, Parke, Davis aud 
Company, Wyandotte Chemical Company, the W. E* 
Warner Company, the White Star Gasoline, the U. S. 
Rubber Company and the Udylite Corporation. 

There will be connected with the library courses for 
the training of specialists in chemical literature. 
Candidates for this ti-aining will be encouraged to 
enter the graduate school for advanced degrees. The 
library will be known as the Kresge-Hooker Scien¬ 
tific Library. 

THE AMERICAN ORNITHOLOGISTS* UNION 

The si^cty-first annual meeting of the American 
Ornithologists* Union was held at the American Mu¬ 
seum of Natural History, New York City, on Octo¬ 
ber 20. 

Due to travel restrictions, the usual five-day meeting 
with program sessions was dispensed with, all activi¬ 
ties being condensed into a streamlined one-day busi¬ 
ness session to meet requirements of the by-laws and 
incorporation rules. Fifteen meuibera of the council, 
19 fellows and 11 members were present. On Wednes¬ 
day evening the group was entertained ut the Univer¬ 
sity Club by Dr. Leonard 0. Sanford, of New Haven, 
Conn. 

OfKcers elected for the new year were as follows: 
Prenidentf James L. Peters, New York City; Vice- 
president George Willett, Los Angeles, and Hoyes 
Lloyd, Ottawa; Secretary, Lawrence E. Hicks, Colum¬ 
bus; Treasurer, J. Fletc^her Street, Philadelphia; 
Editor, John T. Zimmer, New York City; New Mem¬ 
bers of the Council, Dr. Harry C. Oberholser, Cleve¬ 
land; Ludlow Griscom, Boston, and Dr. Alden H. 
Miller, Berkeley. 

The Brewster Medal Award was made to Dr. Alden 
H. Miller, of Berkeley, Calif., for his publication on 
'^Speciation in the Avian Genus Junco.’* Two fel¬ 
lows were elected; Dr, S. Charles Kendeigh, Cham¬ 
paign, Ill., and Austin L. Rand, Ottawa. 

In addition to 155 new associate members, five new 
members were named: Dean Amadon, New York City; 
Robert J. Niedruch, Denver; Frank A. Pitelka, Berke¬ 
ley; Julian K. Potter, Collingswood, N. J,, and Ter¬ 
ence M. Shortt, Winnipeg. 

The meeting in 1944, if conditions permit, will prob¬ 
ably be held in New York City, in October. 

Lawhekoe E. Hicks, Secretary 

The Ohio State UNivicasiTy 

THE HISTORY OF SCIENCE SOCIETY 

A JOIKT session of the History of Science Society 
with the AmericaJ\ Historical Association will be held 
at Barnard College, Columbia University, on Decem¬ 
ber 29 and 39. The program follows; 


First Sxssion 

Dr. L. C. Karpinaki, presiding 
Conference on Latin American History 

Hatbematios in Latin America, a brief survey of their 
publications, Dr. L. C. Karpinski, president, History of 
Science Society, Univorsity of Michigan. 

The History of Medical and Bacteriological Sciences 
in South America, Dr. Aristides A. Moll, secretary of the 
Pan American Sanitary Bureau, Washington, D. C. 

I^ioarned Societies in Latin America, Dr. Arthur P. 
Whitaker, University of Pennsylvania and State Depart¬ 
ment, Washington, D. C. 

Second Session 

Dr. Arthur P. Whitaker, presiding 

Alexander vou Humboldt as IlUtorUin of Science in 
Latin America, Dr. C. A. Browne, Bureau of Chemistry 
and Soils, IJ. 8. Department of Agriculture. 

The Contribution of the Jesuits to the Exploration and 
Anthropology of South America, Dr. Alfred Metraux, 
anthropologist, Bureau of American Ethnology, Smith¬ 
sonian Institution. 

The Impact of the Fauna and Flora of the New World 
upon the Old World during the Sixtetmth Century, Dr. 
Arthur 8. Alton, professor of Ilispanic-Amorican History, 
University of Michigan, 

AhKXANDEB PoQO, Secretary 

THE AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS 

The sixty-fourth annual meeting of the American 
Society of Mechanical Engineora, under the presi¬ 
dency of Harold V. Coes, ndll be held at the Hotel 
Pennsylvania, New York, beginning on Monday, No¬ 
vember 29, and concluding on December 4. 

The program includes about a himdrcd and fifty 
papers, addresses, panel discussions and symposia. 
It is built around the eighteen professional divisions 
of the society—applied mechanics, aviation, fuels, 
graphic arts, heat transfer, hydraulic management, 
materials handling, metals engineering, oil and gas 
power, petroleum, power, process industries, produc¬ 
tion engineering, railroad, textile, wood industries, 
rubber and plastics. 

On the opening day, speakers at a luncheon on 
“ingenuity” will be Dr. Charles F. Kettering, director 
of research of the General Motors Corporation, and 
Dr. Vannevar Bush, director of the Office of Scientific 
Research and Development and president of the Car¬ 
negie Institution of Washington. An evening session 
on ingenuity will include papers on “The Psycholog¬ 
ical Setting for Invenlivesness,” by Elliott Dunlap 
Smith, professor of economics at Y^ale University; 
“What Our Educational Institutions Can Do for the 
Genius,’^ by Dr. Henry T. Heald, president of the Illi¬ 
nois Institute of Technology, and “Yankee Ingenuity 
in Engineering,” by W. L. Merrill, head of the Works 
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Laboralofry of the General Electric Company at 
Schenectady. 

Tuesday afternoonprogram will include a session 
on postwar planning. The speakers will be John F. 
Fennelly, executive director of the Committee for 
Economic Development; Paul G. Hoffman, chairman 
of the Committee for Economic Development and 
president of the Studebaker Corporation, and W. C. 
Schroeder, assistant chief of the Fuels and Explosives 
Service, Bureau of Mines, Washington, J). C- The 
Tuesday night sessions will inchide a paper on ^*Prin- 
ciples of Air Cargo Design,” by A. Klomiii, of New 
York University; a symposium on “War-Time Prob¬ 
lems of Industrial-Instrument Departments”; a pro¬ 
duction research panel on “What Most Needs to he 
Done in the Way of Production Research at This 
Time,” and a panel discussion on “Accelerating Rei- 
entiftc Management in the Fed era 1 Government” with 
the following discussion leaders: Arthur S- Flemming, 
commissioner, U. S. Civil Service Cornmissinii; W. A. 
Jump, director of (1 nance, U. S. Department of Agri¬ 
culture; J. M. Jurnn, administrator, Office of Ijcnd* 
I^aso Administration; and L. A. Applcy, deputy 
chainnan and executive director, War Manpower 
Commission. 

At the luncheon of the aviation division on Wednes¬ 
day, Colonel Nathaniel F. Silsbee, XT. H, A., Air In¬ 
formation Section of the Bureau of Public Relations, 
will be the principal speaker. At the dinner in the 
evening Harold V. Coes, presi<leiit of the association, 
will speak on “Wartime Research and Development— 
A Molder of Engineering,” and Ralph Damon, vice- 
president and general manager of the American Air¬ 
lines, Inc., will give an address on “Aviation; During 
and After the War.” The annual awards and honors 
will be conferred. 

On Thursday, there will be luncheons of the railroad 
and of the textile divisions and the programs will in¬ 
clude papers on railroad equipment in the post-war 
period. The evening session will include a program 
on biomechanics and on Friday there will be papers on 
textiles. 

In connection with the meeting, Loo T. Crowley, 
Alien Property Custodian of the United States Gov¬ 
ernment, has announced tlmt an exhibit of some 45,000 
copies of vested U. S. patents and patent applications 
will be shown and representatives of the custodian’s 
office will bo present to answer questions concerning 
these inventions and the licensing policy of the cus¬ 
todian. These patents and patent applications in the 
mechanical, electrical and chemical fields were for¬ 
merly enemy-owned or enemy-controlled, but are now 
controliod by the Alien Property Custodian. 


DECLARATION OP CITIZENS OF 
ARGENTINA 

Wb have received from Dr. Robert A. Lambert, 
associate director of the Rockefeller Foundation, a 
“declaration” published on October 13 and signed by 
a hundred and fifty eminent Argentine citizens, in¬ 
cluding South America’s greatest scientist, Bernardo 
A. Houssay, and the government’s reply dismissing 
all signers who held official positions. This means 
that the professors of physiology in the three lead¬ 
ing medical schools, Houssay (Buenos Aires), J. T. 
Lewis (Rosario) and Oscar Orias (Cordoba) are out, 
along with a number of other distinguished univer¬ 
sity teachers. 

A Dkct^eation op Eppectivk Democeacy 
AND Ameeioan Solidarity 
Formulated by a Group op the 
Country's Representative Citizens 

In order to expreiss their opinion on the fundamental 
problems of the day and the solution which in their opinion 
is demanded, representative citizens of the federal capital, 
Rosario, Cdrdoba and La Plata, have resolved to sign the 
declaration which we herewith publish. 

Among the signers figure men of outstanding action in 
the universities, finance, commerce, industry, journalism, 
letters and arts, scholastic centers and workers ’ syndicates, 
together with former ministers of state, ambassadors, 
logislators and heads of politufal parties such as the Civic 
Radical Union, Socialist, National Democrat, Progressive 
Democrat and Antipersonalist. 

The document in question follows: 

^*We, the undersigned citizens of the present declara¬ 
tion, belonging to various walks of the national life, con¬ 
sider that at this present moment of the nation's history 
it is imperative and urgent to express tho fundamental 
solution demanded by the vast majority of the people and 
which constitutes at the same time the basis for insuring 
union, peace and the future of the Argentinians. 

*'We sum up this resolution in the following terms: 
effective democracy through the faithf\il ai)plicalion of 
all tho stipulations of tho National Constitution and Amer¬ 
ican solidarity through the loyal fulfilment of the intor- 
iiational commitments signed by tho representatives of 
tho country. Argentina can not and should not apply 
only a part of her Constitution and live isolated or 
estranged from her brother peoples of America and from 
those of the world fighting for democracy. Wo also hold 
that the freedom of assembly and of tho press—most 
esaeiitial within our institutional regimen—would afford 
opportunity for public opinion to ratify in decisive form 
the basic concepts here set forth. 

^*We deem it indispensable to further the reaUtation 
of this national desire and hope that the citizens who 
share our aims will advise us of their adherence through 
any of the undersigners, believers in the motto; Effeetive 
democracy and American solidarity,” 
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Tm FaIsbibekt OADrats ths DisuibsaIi or Those 

SlONlNO A MANUEBTO 

The Measure Took ErrEcr on October 16 am6 

iNOIiUDKS OmClALS AND TEACHERS PAID 
OR Otherwise 

Buenos Aires^ October 16, 1943. The Secretary of the 
Nation’s President, Colonel Don Enrique P- Gonzdlez, has 
this day sent to the secretaries of state in the various 
ministtieB the following memorandum; 

**To the Minister: On behalf of His Excellency the 
President, I have tlie honor to address Your Excellently 
to inform you that His Excellency has rosolved that as 
of this day’s date the signers of e manifesto which ap¬ 
peared in yesterday’s papers, a copy of which 1 enclose, 
and which contains declarations incompatible ndth the 
honorable discharge of public duty, be declared dismissed 
from the national administration or any of its depen¬ 
dents. This decision of the government includes all those 
who hold public ofiBce or official positions, whether paid or 
honorary and of whatever nature. 

**A8 you certainly can not fail to reaUsse, it is not per¬ 
missible for officials or employees of the state, who are 
obliged to set an example of respect and loyalty, to arro¬ 
gate to themselves powers which conflict with administra¬ 
tive ethics and public morals. Nor is it acceptable that 


oflioialf or employees of the aUto oOpire to TmUSfy by 
moons of collective and extraordinary decUiratlonB| a gov¬ 
ernment to which they are subject and whoso laws, doeroes 
and regulations they are bound to obey. Nor can it be 
tolerated that they share and strengthen concepts held by 
militant politicians. All the above disturbs the general 
peace, which must bo maintained at whatever cost. 

Officials and employees of the state should bo fully 
aware of their duties, and when they forget them it is 
necessary to suppress the disobedience and to remind each 
one clearly of his position. 

With my kind regards.” 

Dibmisbalb in the Municipality 
The Municipal Administration yesterday issued a com¬ 
munication to the following effect: 

In accordance with the decree of the Fresidont of the 
Nation, General Don Pedro Pablo Riuniroa, as of this date 
the municipal administrator, General Don Basilio B. Per- 
tin6, issued a decree calling for the dismissal of those 
municipal employees who signed the manifesto which ap¬ 
peared in the papers of the 15th instant and which con¬ 
tains declarations incompatible with the honorable dis¬ 
charge of public duty. 

—Prow the Sponish 
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SCIENTIFIC NOTES AND NEWS 


The American section of the Society of Chemical 
Industry has awarded the Perkin Medal to Gaston 
F. DuBoIb, vice-president of the Monsanto Chemical 
Company, St. Louis, recognition of his outstand¬ 
ing work in applied chemistry.'^ The presentation 
will be made at u dinner meeting of the society which 
will take place on January 7 at the Hotel Commodore, 
New York City. 

Dh. William Hovoaard, professor emeritus of 
naval construction at the Massachusetts Institute of 
Technology, received on November 12 the David W. 
Taylor Medal, the highest award of the Society of 
Naval Architects and Marine Engineers, in recogni¬ 
tion of “outstanding achievement in naval architec¬ 
ture.” The presentation was made at the annual 
dinner, which was given at the close of the two-day 
golden anniversary meeting of the society. 

Orville Wright will be the guest of honor on 
December 17 at a dinner in Washington to commemor¬ 
ate the fortieth anniversary of the first successful air¬ 
plane flight of the Wright brothers at Kitty Hawk, 
N. C. The invitation was extended by President 
Roosevelt at the request of an anniversary committee 
beaded by Secretary of Commerce Jesse Jones. 

PROFRSSon J. L- Stkoe, of the Ohio State Univer¬ 
sity, has been awarded the Henry Marshall Tory 
M^l of the Royal Society of Canada “for achieve- 
ndent in scientific research.” Dr. 6ynge was formerty 


professor of applied mathematios at the University 
of Toronto. 

Sir Harold Spenosr Jokes, Astronomer Royal of 
England, has been elected an honorary member of the 
American Astronomical Society, 

Db. Ernest B. Baboook, professor of genetics and 
geneticist in the Agricultural Experiment Station of 
the University of California at Berkeley, was ap* 
pointed at a recent meeting of the Northern Brandi 
of the Academic Senate to give the next annual fac¬ 
ulty research lecture. 

Professor Georqe Qranoer Brown, head of the 
department of chemical and metalluigicol engineering 
of the University of Michigan, was elected president 
of the American Institute of Chemical Engineers at 
the recent Pittsburgh meeting. He succeeds J, L. 
Bennett, manager of chemical operations in the explO’* 
sives department of the Hercules Company. Dr. 
L. W. Bass, director of the New England Industrial 
Beseatch Foundation, Boston, formerly assistant di- 
rector of the Mellon Institute, Pittsburgh, was dected 
vice-president. 

Chester Alan Fulton, president of ttie Sonfibcim 
Phosphate Corporation of Baltimore, haa been Aisoled 
president of the Amcticitn Institute of 
Metallurgy Engineers. John 
y sWoon, and J, Bobeit Tan 
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IMS 

And tecibtiiGiiil dimtor of the Cbioago Museum of 8ci- 
euee and Industry, have been elected vice-presidents. 

The initiation of students into the Smith Chapter 
of the Society of Sigma Xi took place at a dinner on 
November IS at which Dr. Donald H. McLaughlin, 
director and vice-president of the Cerro de Pasco 
Copper Corporation, was the guest of honor. The 
following new officers of the chapter were installed: 
Treddentf Dr. A. T. Jones; President-elect, Dr. A. P. 
Blakeslee; Secretary, Miss Helen Stobbe, and Trea¬ 
surer, Dr. Elinor V. Smith. Dr. McLaughlin gave a 
public lecture on the Peruvian Andes, illustrated with 
kodachrome slides. 

Db. Maxim: K. Elias, of the University of Ne¬ 
braska, since 1939 research paleontologist of the 
Nebraska Geological Survey, has been promoted to 
a full professorship. 

Db. Habland G. Woop, formerly assistant research 
professor of bacteriology at Iowa State College, has 
been appointed associate professor of physiological 
chemistry at the University of Minnesota. He will be 
responsible for work on the biochemical aspects of the 
virus-host relationship in poliomyelitis, a research 
sponsored by the National Foundation for Infantile 
Paralysis. 

Db. George Fiklat Simmons, from 1934 to 1943 
professor of zoology at Montana State University, 
has been appointed assistant professor of anatomy in 
the School of Medicine of Loyola University at the 
Chicago Medical Center; he will be associated in the 
teaching of microscopic anatomy with Dr. R. M. 
Strong, head of the department of anatomy. 

Db. James H. Carter, of the Iowa State College, 
has become professor of chemistry at Madison College, 
Harrisonburg, Va. 

Professor A. L. MoComb, of the department of 
forestry of Iowa State College, has joined the Office 
of Economic Warfare, to study the development of 
(dnehona trees in Colombia. He has been granted 
leave of absence for the duration of the war. Pro¬ 
fessor A. G. Norman, of the department of agronomy, 
also has leave of absence to enter the war research 
service of the National Academy of Sciences. 

Professor H. T. U. Smith, of the department of 
gwlogy of the University of Kansas, has leave of 
absence to enable him to accept a war-service ap- 
iK»ntmeni in Washington, D. C., as geologist of the 
tJ. S. Geological Survey. 

WtniiiAM Fiusm Dakner, research assistant in the 
of biochemistry of the University of Wis- 
has become research assistant in the Atmos- 
; Division of the Sedvay Process Com- 


Chemical and Engineering News states that John 
A. Hutcheson has been appointed director of the 
Westinghouse Research Laboratories at East Pitts¬ 
burgh, Pa. He was formerly manager of the radio 
division at Baltimore. 

Dr. William C. Hebbold, assistant chief of the 
meat inspection division of the U. S. Department of 
Agriculture, will retire on November 15 after thirty- 
five years in government service. He will become 
associated with the Ohio State Department of Health. 

Dr. George Boas, professor of the history of phi¬ 
losophy at the Johns Hopkins University, has received 
leave of absence to accept a lieutenant commander’s 
commission in the Naval Reserve. 

Charles L. San Clemknte, who has been research 
immuno-ehemist at the Institute of Pathology of the 
Medical School of Western Reserve University, has 
become a second lieutenant in the Sanitary Corps, 
lie is stationed at Carlisle Barracks, Pennsylvania. 

Dr. Sumner C. Brooks, professor of zoology at 
the University of California at Berkeley, and Dr. 
Matilda M, Brooks, rt^search associate in biology, have 
left for a lecture tour of the main university centers 
of South America, under the auspices of the Com¬ 
mittee of Inter-American Artistic and Intellectual 
Relations. 

Dr. William W. Frye, associate professor of pre¬ 
ventive medicine and public health in the School of 
Medicine of Vanderbilt University, returned early in 
September from a six-weeks’ study of tropical dis¬ 
eases in Central America. The program was devel¬ 
oped by the Association of American Medical Colleges 
at the request of the Surgeons General of the Army 
and Navy in an attempt to improve the teaching of 
tropical medicine in the medical schools of the United 
States and Canada. The program was supported 
financially by the John and Mary R. Markle Founda¬ 
tion and sponsored in Central America by the Pan 
American Sanitary Bureau, the Office of Coordinator 
of In ter-American Affairs and the United Fruit Com¬ 
pany. 

Frank Ratns, Norfolk County organizer of agri¬ 
cultural education and director of the Sprowston Ex¬ 
perimental Station, England, will make a three- 
months’ visit to the United States, arriving late in 
November. He plans to visit agricultural experiment 
stations and educational institutions having depart¬ 
ments of agriculture. 

Sib Gerald Campbell, British Minister and special 
assistant to the British Ambassador, deliver^ on 
November 18 the first in this year’s series of laity 
lectures of the New York Academy of Medicine. His 
ledtpre was entitled “The Effects of Science upon 
Huiuau Beings.’’ 
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The three hundred and ninety-ninth meeting of the 
American Mathematical Society waa held at Columbia 
University on October 30. An address was given 
by Professor W. T. Martin, of Syracuse University, 
entitled ‘'Mappings by Means of Systems of Analytic 
Functions of Several Complex Variables/* Twenty- 
two research papers were presented. It was voted 
to approve the establishment of another series of pub¬ 
lications, entitled “Mathematical Surveys,** to consist 
of brief but detailed expositions of certain problems 
or portions of fields of particular interest in current 
research. 

The botanical library of Dr. Charles C. Deam, of 
Bluffton, Ind., has been purchased by Indiana Uni¬ 
versity and will soon be moved to Bloomington and 
housed with the Deam Herbarium, which was pur¬ 
chased by the university a few years ago. The li¬ 
brary consists of ab<»ut 3,500 bound volumes and 
numerous pamphlets and reprints, including complete 
sets of several periodicals and many rare works on the 
botany and on the history of Indiana and the Middle 
West. 

Bt the will of Mrs. Ines Stress, widow of Ludwig 
Stress, the sum of $121,298 is bequeathed to educa¬ 
tional and charitable institutions. Bequests of $30,- 
OOO each were left to Columbia, Princeton and Har¬ 
vard Universities. It is also directed that the residu¬ 
ary estate be used for educational and chnritable pur¬ 
poses. 

The American Psychological Association has made 
an appropriation of $10,000 to the National Research 
Council for the support of the Office of Psychological 
Personnel for the calendar year 1944, to be expended 
by the treasurer according to a budget approved by 
the council. It is understood that any unexpended 
balance as of December 31, 1944, shall revert to the 
Psychological Association, 

The Museum of Natural History, San Diego, ac¬ 
cording to Museum News^ has received from Mrs. 
Harry M. Wegeforth a collection of about 50,000 
shells from all over the world, collected by the Into 
Captain J. F. Anderson and his wife. Captain Ander¬ 
son bequeathed the collection to Dr. Wegeforth, who 
was an officer of the San Diego Society of Natural 
History until his death in 1941. 


The following resolution was passed unanimously 
by the Conference of Southern Graduate Schools at 
their meeting in Atlanta on October 19: “As represen¬ 
tatives of southern graduate schools, we wish to offer 
our services in the post-war program of higher educa¬ 
tion. We arc equipped to provide and direct mature 
professional training, notably in the research neces¬ 
sary for the continuation of industry, government, 
science and education. We urge that our facilities 
be made available to properly prepared men and 
women on the same terms on which governmental aid 
in education may be afforded to undergraduate stu¬ 
dents, We hope that these terms will leave the student 
free in selecting his graduate school. We hope further 
that the graduate schools will be left completely free 
to organize and administer their courses of instruc¬ 
tion.” 

A RBPOKT on “Scientific Research and the Univer- 
siticss in Po.st-war Britain/* drawn up by a sub-com¬ 
mittee of the Parliamentary and Scientific Committee 
and approved by the committee itself, according to 
The Times, London, urges a proportional expansion 
of the supply of scientifle workers. The report points 
out that this in turn calls for an expansion of the 
universities and technical colleges and an all-round 
improvement in the teaching of science and scientific 
principles at all stages of education. The universities 
are recommended to prepare for a rapid growth in 
the number of students of science and technology, 
that consequently state bursaries and engineering 
cadetships should be continued and developed to cover 
the biological, medical, veterinary and agricultural sci¬ 
ences. The committee also proposes that university 
staffs, stipends and buildings should be increased, and 
estimates that £10,000,000 will be required for build¬ 
ings and equipment spread over the first five years 
after the war. It is also recomtnended that the pres¬ 
ent annual treasury grant to the universities of 
approximately £2,260,000 a year should be increased 
to £6,000,000 or £7,000,000. To ensure the beat Txse 
of the increased funds and to avoid overlapping, it is 
proposed that the universities should set up a suitable 
advisory council. Increased facilities for part-time 
technical study and training and greater assistance to 
young people already engaged in industry to enable 
them to take full- or part-time courses are also urged. 


DISCUSSION 


MBNTAL MALADJUSTMENT AND 
COLOR VISION 

The number of cases of paraehromopsia (so-called 
'^oolor-bliiidness**), in which there is an obvious his¬ 


tory of dietary insufficiency, especially a lack of meat 
in the diet, has recently suggested to us a possible fela* 
tion to maladjustment of the neurotie type. We ba^e 
long known that neurotic stammerers are Usually noU* 
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lU^at-eaterB. Some of them Mvere brought up in child¬ 
hood on the vicious diet of ^‘eereals and strained vege¬ 
tables/' and never acquired a taste or a tolerance for 
meat* Whether this could be ascribed to a protein 
lack, or whether there is some other feature of meat 
which is important for nervous stability is a question 
which is not important for present purposes. 

Wc do not think that all cases of color-blindness 
have a dietary bUais, or that there is any single con¬ 
dition which produces culor-blinducsB* In fact, we 
know that cases of toxic origin, as through the inhala¬ 
tion of wood alcohol vapors from varnish over a con¬ 
siderable period of time, are not changed by adminis¬ 
tration of vitamin A. The similarity of the conditions 
in many cases of color-blindness to the conditions in 
many cases of maladjustment, suggested, however, 
that it would be well to subject persons suffering from 
neurotic maladjustment to test of color vision. 

So far, I and my assistants have tested only twelve 
cases* Some of these have been under psychological 
treatment and some have been examined, but not 
treated, for various reasons. This meager list of cases 
is presented primarily to call attention to the possi¬ 
bilities; but they illustrate some of the dangerous fac¬ 
tors involved in dependence on chart tests for color 
vision. 

The tests used were the Ishihara and Dr. Loken’s 
revision of the Nela test, which consists of 24 items. 
In the epitome below, M. indicates male, and F., 
female. Ish designates the Ishihara test, in which the 
charts which persons with normal color vision are sup¬ 
posed to read are indicated by N, and the charta which 
^^normals" are supposed not to be able to rend are 
designated by An. The An entry ^‘partly read" means 
that one or more of the A n charts were not read exactly 
as the color-blind arc supposed to read them. We 
understand that such nnomalies are commonly ignored 
by those who administer the chart tests; but our cases 
should make it obvious that if a chart test is to be 
taken seriously, even part-reading of an An chart by 
any person indicates that he should be thorou^ly 
examined by practical tests. The epitome of cases 
follows. 

1, M. Complex mental condition; organic trouble sus¬ 
pected. Sent to a physician for diagnosis. 
lith; Nf all read; An, none road. Kela; six errors, but 
long study of a number of items finally judged correctly. 

T, Diagnosed as epileptic; but certainly neurotic. 
l$h; N, all read; An, all read. Nela; 14 errors. 

3. F, Worried about going insane; other neurotic symp¬ 
toms. 

N, One digit wrong in one chart; An, none road. 
Nela; 8 errors. 

4. M. Stammesrer, under treatment and now approaching 
nonnal speech. 


leh; N, all read; An, none read. Nela; no errors. 

5. F. Neurotic; subject to giddy spells. 

Ish; N; one digit wrong in one chart; An, partly read. 
Nela; 4 errors. 

0. M. Stammerer; not yet treated. 

Ish; N; 4 charts not read; An, none read, Nela; 8 errors. 

7. M. Neurotic; worrying typo; family tensions. 

Ish; N, one digit wrong in one chart; An, partly read. 
Nela; 5 errors. 

8. M. Neurotic; colon ulcers; family tensions. 

Ish; N, one digit wrong in one chart; An, partly read. 
Nela; 16 errors. 

9. M, Stammerer; poor physical condition; non-meat- 
eator. 

Ish; N, all road; An, partly road, Nela; 16 errors. 

10. M. Poor physical condition; non-meat-eatcr. 

Jsh; N, one digit wrong in one chart; An, Partly road. 
Nela; 16 errors. 

11. M. Stammerer; bad physical condition; exophorin. 
Ish; N, all read; N, partly read. Nela; 7 errors. 

12. M. Paranoid type; delusions. 

Ish; N, all read; An, partly read, Nela; 18 wrong. 

Cases 1 to 10 are of ages from 18 to 21. Cases 11 
and 12 are somewhat older. 

Twelve cases of course can not prove a point; but 
the fact that of the twelve only one is completely nor¬ 
mal in color-vision, suggests a possibility which should 
receive attention through the examination of a large 
number of cases. Whether these cases are exceptional, 
or representative, is a question which can be settled 
only by extensive testing of maladjusted persons, 
whether they are classified as ‘^neurotic," “schizo¬ 
phrenic” or otherwise. 

We do not mean to .suggest that any considerable 
fraction of the large class of color-blind men and 
women are ujentaily maladjusted. The possibility we 
have in mind is that a substantial proportion of those 
W'ho are maladjusted are color-blind; which is another 
proposition. 

Aside from the main point of interest, these twelve 
cases serve to illustrate a fact which we have found 
in the past, namely; that many persons who “pass” 
the chart tests are, nevertheless, parachromopsic, and 
many of them seriously so. If, as Murray' and Elder® 
contend, color discrimination is so very important for 
men in the armed services, the present dependence on 
chart teats is ejctremely dangerous. That color dis¬ 
crimination, as measured by tests which depend on the 
detection of similarities and differenc^es of critical 
colors, fills the needs of the services is, however, open 
to question. The Nela test detects parachromopsia of 
varying degrees, but that does not indicate that it is 
sufficient or even necessary for selection of personnel. 
The chart tests, as we have earlier pointed out,* do 
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not even test color-discrimination, since the reading 
of the charts depends, not on odor differences, but 
merely on brightness differences. 

For the armed services the requirement is not color- 
discrimination, but identification of colors, v^hich is a 
different matter. Many persons who are parachro- 
mopsic have learned properly to identify significant 
colors. They do not see the colors as do persona of 
normal color vision, but the colors have the same sig¬ 
nificance for them as for those who are normal in color 
vision. A typical case is that of a signal man who had 
done his work satisfactorily, having no difficulty in 
identifying the flag colors, but who was eventually 
foimd to be color-blind, and was transferred from the 
signal corps. 

The notion that color-blind drivers have more diffi¬ 
culty in identifying the red, yellow and green traffic 
lights than do drivers with normal color-vision, is 
without foundation. On the other hand, many per¬ 
sona who have normal color vision, as determined by 
the best tests, are quite inaccurate in their identi¬ 
fication of colors seen singly. Some of the worst 
casualties in railroad history have been caused by 
engineers (presumably not color-blind) running 
through red stop signals. In leas critical situations, 
failure properly to identify colors is not uncommon 
among persons who are not parachromopsic. 

A further defect of all present tests of color vision 
is that they are administered at close range; usually 
at ordinary reading distance. Ecquirements in the 
service, however, are for identification of colors at 
varying distance; often at great distance. Distance, 
of course, changes the size of the retinal image, and 
this is a matter of importance. Image size, however, 
may not be the only important factor, for vision is a 
highly complex process. It is quite probable that the 
present tests for color vision, even those which really 
determine parachromopsia, are unsuitable for selec¬ 
tion of personnel for the services, and that color vision 
should be tested under conditions similar to those in 
which it is to be used. 

Knight Dunlap 

UmvEasiTV or Califoenia 
AT Los Angeles 

THE SCIENCE MOBILIZATION BILL 

Aqkeking with Dr. Harlan T. Stetson (Science, 
October 22, 1943) that few leading men in science 
would not accept the five major objectives of the 
Science Mobilization Bill as he has presented them, I 
should like to express dissent from the views of the 
large majority which opposes the bill. I trust that i 
Can do this without the violence and without the words 
uuficientiflcally chosen, which Dr. Stetson deplores, 

1 am sure that Senator Kilgore does not claim per¬ 


fection for hia bill and that he wptdd be quite wilUng 
to accept modifications which might be brougl^ii 
by a calm diacussion. 

The proponents of the bill most heartily agree with 
Dt. Stotson^B view that the problem is not apecafioaliy 
scientific and technological, but aociaL It follows that 
the problem should be solved not solely by scientists 
and technologists, but by society—in this case by free 
discussion and action appropriate to our demoerdM^ 
procedures. Scientists must view the proposed mea¬ 
sure as members of a social organization which is con¬ 
stitutionally dedicated to the promotion of the general 
welfare. 

Apparently Dr, Stetson believes that no problem 
exists or that whatever problem may exist is properly 
taken care of by existing agencies. This is a debat¬ 
able point. Investigations by Congressional commit¬ 
tees, including the current hearings on the Science 
Mobilization Bill, have brought to light charges that 
some industrial interests have not always devoted their 
scientific discoveries to the general welfare. Indeed, 
it would seem that international cartels of various oil, 
chemical and drug combines have operated against the 
interests of the public even in time of threatened war, 
perilously delaying the full utilization of scientific re¬ 
sources in the production of military and civilian 
supplies. Since the press, with the exception of a few 
liberal journals of small circulation, has not carried 
news of these exposures, it is not strange that a 
majority of the public, including the scientists, should 
be unaware of the serious charges that have been 
made. 

Two questions are pertinent to the operation of 
science in the United States. (1) Does our present 
organization of science promote the fullest advance¬ 
ment of scientific knowledgef (2) Does our present 
organization of science promote the fullest develop¬ 
ment and utilization of science for the public welfare T 
The two questions are interrelated. That the last two 
decades have brought about great advances in science 
in United States can not be denied, and it would 
be d^cult to prove to the satisfaction of all that the 
advances might have been greater under another type 
of organization. But the advancement of science does 
not in itself lead to the millennium. On the other 
hand, the social use to which science is put is a deter¬ 
mining factor in the development of science as well 
as in the making of a better world. The two questions, 
in so far as the public interest is concerned, resolve 
themselves into one: Do the conditions under whitffi 
science now operates permit the fullest application of 
scientific development to the welfare of the nation 
and its citizens (and since conditions may have been 
temporarily changed by war, one might add) i^n 
as ^ell as in war! 
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If selfish interests are fostered at the expense of 
the public welfare, the question can not have an affir¬ 
mative answer, and if such selfish interests are those 
of a minority they have no place in a democracy once 
they are recognized as selfish. 

No doubt the problem of selfish interest is a per¬ 
plexing one, and like all perplexing problems should 
be approached scientifically. But the possibility of 
‘^approaching it with the saine order of scientific intel¬ 
ligence as one approaches the problems of instability 
in gravimetry (»r geomagnetism,” as Dr. Stetson sug¬ 
gests, seems at present rather remote. It is particu¬ 
larly so if selfish interest is “a specific entity in human 
behavior inherited through evolutionary processes as 
a means for the preservation of the individual and the 
species.” Must we await the same slow evolutionary 
processes which millions of years ago eliminated selfish 
interest in societies of insects and which has brought 
about little if any change since? Fortunately there 
are psychological and social means, the effectiveness 
of which is more immediate if leas permanent than 
strictly biological processes. To different degrees and 
at different times human society has imposed restric¬ 
tions on the free play of selfish interf^sts by legal and 
judicial processes or by other cultural means. Selfish¬ 
ness is not legislated out of existence, but it may be 
checked witli fair success. It is a social solution of a 
social problem, and is as scientific as the use of water 
to extinguish fire. 

Restrictions which may be imposed by majorities on 
the selfish interests of smaller groups are the safe¬ 
guards of a democracy. The lack of such safeguards 
contributed to the seizure of power in Germany by 
selfish interests which raised their puppet Hitler to 
the dictatorship. It can’t happen here if an informed 
public opinion is alert to any threat to the general 
welfare. 

The conclusions to which I come an? nearly the same 
as those of Dr, Stetson—that the question resolves 
itself into the relative merits of no control as against 
centralized control, of haphazard arrangements as 
against organization. In this paraphrase I have 
avoided the words “dangers” and “compulsion” which 
he uses. There need bo no danger so long as we have 
our democratic rights and privileges to prevent the 
usurpation of power by selfish interests; there need 
be no compulsion exerted on any who do not require 
it in the interest of public welfare. 

The National Research Council has done a good job 
within the limitations imposed on it. It has stimu¬ 
lated, surveyed, promoted, served, directed attention, 
gathered and collated, and the men who have carried 
on this work are to be commended for their accom- 
plidim^nts. The fears of some scientists which were 
ecqpnpessed to the creation of the council 


have not been justified. But it is doubtful if the 
council has had the power, even though willing to nso 
it, to accomplish all the major objectives of 4^' 
Science Mobilization Bill. 

Lbland H. Tatloe 

West Virginia TJniversitv 

DATES OF PUBLICATION OF SCIENTIFIC 
PAPERS 

In taxonomy, the solution of a problem often de¬ 
pends upon the determination of the exact dates of 
publication of the various papers concerned (the 
application of the law of priority), although in other 
fields the point is only of historical interest or involves 
only a desire to give credit where due. 

It seems important to emphasize that editors should 
take pains to make known the actual date of appear¬ 
ance of the journals in their care, especially in these 
times when printing delays mean that the month or 
sometimes even the year of actual appearance does 
not coincide with the stated imprint date. 

In one instance which I have met with, the cover 
and title page both state that the volume appeared on 
July 15, 1936, whereas I was informed by letter of 
November 25, 1937, that it was still being proofI’ead. 
My copy actually arrived On February 18, 1938! A 
survey of the current periodicals in our library in my 
own field showed that most of the numbers are now 
being received from one to three months later than 
the date stated on the title page. 

Some journals, fortunately, have made it a regular 
practice to insert somewhere in each issue, usually at 
the end, a statement of the “a<!tual date of publica¬ 
tion,” date of mailing, date of mailing to a selected 
list of depositories to establish publication, date of¬ 
fered for sale, etc. Whatever the method, it does seem 
desirable for editors to consider for their journals 
some policy relative to making known the actual date 
of publication, especially for periodicals in fields 
where questions of priority may be involved. 

Curtis W. Sabroskt 

Michigan State College 

MORE ON “STARRING” 

It is hard to believe that Dr. C. A,. Browne really 
believes that the situation is ns bad as he indicates on 
page 281 of the September 24 issue of Science. I am 
primarily writing to answer his first question because 
of my position as a member of the visiting committee 
for the Chemistry Department of the Massachusetts 
Institute of Technology but with no other connection 
with that institution. The question is as to why the 
list of 82 suggestions for “starring” in the seventh 
edition of the Biographical Directory of “American 
Men of Science” includes so many from that institu¬ 
tion, The reason is historical. In the past twenty 
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ymtn the metituto has lost an unustudly largo number 
of outstanding chemists. In spite of vigorous efforts 
it was impossible to replace these men by other men 
of approximately similar distinction. Consequently, 
two presidents of the institute have made every effort 
to encourage the younger members of the chemistry 
stuff and to add to that staff young men of promise. 
The result of this policy has been increasingly evident 
in recent years. Similar factors have been at work at 
several of the other institutions which show large num¬ 
bers of ^^nominations.^’ On the other band, many of 
the institutions which have no representatives or only 
one already have large numbers of their members 
‘^starred.” Consequently, the possibility of finding a 
suitable member without a “star” is smaller in those 
institutions. 

Dr. Browne is right in only one point, namely, that 
there is a chance of the accidental omission of the 
name of a deserving young scientist by the group 
which makes the preliminary nominations from which 
the “voting list” is drawn up. I have thought about 
this for many years and am now emboldened to make 
a suggestion which has been running through my mind 
for some time—that is, that the editors of the direc¬ 
tory before asking for nominations from those already 
having “stars” in a given field write to the heads of 
important institutions, whether they are starred or 
not, asking for suggestions. To this plan could be 
added Dr. Browne^s plan of including a certain num¬ 
ber of scientists on the basis of what might be called 
their “bulk productivity” over a definite period of 
years. This preliminary list could be assembled and 
sent to the “starred” scientist with a request that he 
check not over twenty-five of the names and add 
enough nominations of his own to make a total of 
twenty-five indicated as his ijreferencc. Then the 
selection could go ahead as in the past. Another sug¬ 
gestion is that an additional balloting be taken so 
that the cutting down of the number of nominees 
should be made more gradually and consequently more 
selectively. I would insist that the final choice should 


be continued as at present, namely) by tboi^ already 
“starred.” It is not possible to obtain any impersQi|tal 
method which is a substitute for judgment, 

F. C. Whithowb 

Pknnsylvakia State CoLtBOE 

I HAVE followed with some interest the comments 
concerning the methods of “starring” in “Ameri^iui 
Men of Science” which have appeared recently in 
SciBNCB. The remarks by C. A. Browne in the Sep¬ 
tember 24th issue are well taken, but it seems to me 
that be too has missed the crux of the problem. 

I presume most scientific men use the directory for 
the same reasons that I, as a publisher, do—as a work 
of reference and information and not as a book which 
grades scholarship. In this connection, the remarks 
of the editor in the preface to the first edition eoncem- 
ing the process of “starring” are singularly pertinent 

It would seem that the “starring” was meant to be 
the basis of an original study and inquiry for the pur¬ 
pose of securing data for a statistical study of the con¬ 
ditions, performance, traits, etc., of a large group of 
men of science, and these results were to be included 
in the first edition of “American Men of Science.” It 
is probably fortunate that they were not included. 
Even more, it was probably impossible to combine the 
two aims, which are diverse and should remain so. 
A volume such as “American Men of Science” should 
be more factual and informative than critical, more 
descriptive than analytical. A certain discrimination 
in the ejection of individualg must, of course, be exer¬ 
cised and the editors must reserve the right to select 
the form of the biographical notices and what facts 
fidiould be included in each biography, such as the vital 
statistics, education, memberships, institutional con¬ 
nections, and a general statement, in very brief form, 
of research. 

“American Men of Science” should be a directory 
and record. 

Rxohard W. Fostm 

Bxa and Febioes, 
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SCIENTIFIC BOOKS 


ORNAMENTAL PLANTS 

JPiseases and Pesta of Ornamental Plants. Bernard 
0. Dodge and Harold W. Bioeett. 638 pp. DIus. 
The Jaques Cattell Press. 1943, $6.50, 

In the course of the pest six or seven decades an 
extensive literature has accumulated concerning the 
diseases and pests of cultivated plants and forest 
tt»es. Many books in the English language, both 
poi>ular and technical, relating to the enemies of 
cerfain plant groups, cereals, vegetables, fruits 


and shade trees,, are available, not to mention the 
hundreds of bulletins and circulars issued by various 
governmental agencies. 7et, despite the uniyersul 
culture of flowers and other ornamental pl<^ts 
homemakers and the tremendous investment involved 
in QOtDXnercial floriculture, culy n few bulleiias 
ting specifloally to the troubles of ornamenti^ 
and no ootnprehenaive bodcS in 
available. <>xnam^td 
who Vve ielt 
;'tbelfe£ 0 re^; 1 r 6 ^ -'lie 



SCIENO^i 


475 


19iS 

in a single irolnme, disooesee the peato, die- 
eiuses end phyBiological troubles affeetiag most of the 
eUltivated ornamental plants. 

The book is divided into two parts, part one in¬ 
eluding an elementary discussion of the symptoms 
associated with disease and insect injury, a descrip¬ 
tion of the various disease organisms and pests pro¬ 
ducing such injury and an outline of the methods and 
materials used ip control. Intended for the grower 
with little or no traming in biology, this section is 
well illustrated by numerous line drawings and photo¬ 
graphs which will help to carry the novice through 
an otherwise forbidding array of fungi, insects and 
unfamiliar technical terms. The chapter on control 
methods presents fundamental information which will 
be helpful to the amateur gardener. The importance 
of correct cultural methods and garden sanitation is 
given due emphasis, and many of the standard sprays, 
dusts and fumigants are discussed. A useful appen¬ 
dix summarizing the common units of measure follows 
the chapter on control. (Note, however, that the com¬ 
mon teaspoon, which would be used by most gardeners, 
holds i, not i, fluid ounce.) 

Part two of the book lists and discusses briefly most 
of the known diseases and pests of over 500 genera 
of ornamentals, including not only herbaceous and 
shrubby plants, but shade trees as well. This exten¬ 
sive coverage will be appreciate<i by growler and sci¬ 
entist alike since it brings together, however briefly, 
information scattered in hundreds of garden maga¬ 
zines, trade journals and scientific papers, many of 
which arc cither unavailable or are obtained only with 
difficulty. This section reflects the author^s experience 
with an unusually wide variety of ornamental plants 
and nutny of the diseases and pests which affect them. 

The amateur gardener will find in the book a store 
of information concerning the many pests which vie 
with him for mastery of his coveted ornamentals. 
He will find many suggestions which will help him to 
obtain the upper hand over these enemies. To the 
professional florieulturist and ornamental horticul¬ 
turist the volume will prove useful in identifying 
mmy of the diseases and pests which reduce the profit 
^ his operations. However, although directed pri¬ 
marily to the amateur and commercial grower, the 
book will probably find its greatest market among pro- 
jfessional entomologists and plant pathologists who 
irifl find it a hdpftti reference work, 

J^ny book of such ambitious scope, designed to meet 
lioeds of both amateur gardener and professional 
and to be of xise to ^e plant pathologist and 
; is bound to meet some criticism 

The itoateur may hesitate to invest 
; in a bode disoussiag the troubles 

served 


by a more exhaustive treatment of the relatively few 
ornameutals which he cultivates and in which he is 
interested. 

The commercial grower will in many cases find con¬ 
trol recommendations too sketchy, and will be disap¬ 
pointed by the lack of information relative to many 
up-to-date procedures and modem materials. In dis¬ 
cussing fumigants, for example, the authors fail to 
mention the use of methyl bromide, which has already 
come into popularity and will probably sec very ex¬ 
tensive use after the war. Likewise, naphthalene 
fumigation and its offshoot, Liquid Fulex fumigation, 
which is very widely and effectively used for the con¬ 
trol of red spider mites on greenliouse carnations, 
are not discussed. Yet Campbell^s Patent Sulfuriser 
for volatilizing sulfur, made in England, not readily 
available in this country and of questionable value, is 
described and illustrated. The carnation grower will 
also fail to find any mention of the dinitrophenol ma¬ 
terials which have proved exceptionally effective for 
the control of red spider mites during the past three 
or four years. In the general discussion of mites, 
howevei*, we find a paragraph discussing the reported 
effectiveness of phthalic glyceryl alkyl (alkyd; Sci¬ 
ence, 04: 212,1941) resin for red spider mite control, 
though the use of that material appears, even to its 
manufacturers, altogether impractical. The commer¬ 
cial greenhouse rose grower will be surprised to find 
that, in the discussion of rose troubles, his greatest 
enemy, the red spider mite, is given only eight lines 
and that the rotenone materials arc not even sug¬ 
gested for control. 

Plant pathologists and entomologists will doubtless 
agree that, to them, the usefulness of the book would 
be greatly enhanced by the inclusion of key references 
to the literature pertaining to the various diseases and 
pests discussed and by more consistent reference to 
tbeir geographical distribution. The omission of cer¬ 
tain diseases and pests of considerable importance will 
be'noted. While the authors discuss and illustrate the 
stem nematode disease of phlox, which occurs rarely 
in this country, the ubiquitous red spider mite and the 
common Verticillium wilt receive no mention as para¬ 
sites affecting phlox. Nor do we find reference to 
mites or powdery mildew on saintpaulia, nor the stunt 
disease of cyclamen. The professional plant patholo¬ 
gist and entomologist will be puzzled and disturbed 
by certain control recommendations. In discussing 
the control of Verticillium wilt of ohryBanthemums, 
for example, the authors suggest that ^*If cuttings 
from infested plants are desired, the plants may be 
treated for half an hour with water heated to 180° F,, 
. . This treatment, if indeed it is effective in the 
eon^oil of VeriloUlium wilt, has not previously been 
far as the reviewer is aware. At the same 
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time, the authors, while very briefly alluding to hot- 
water treatment for the control of leaf nematodes on 
ohrysanthemums in their general discussion of control 
practices, fail to mention this experimentally tested 
and published method in their specifle discussion Of 
the control of chrysanthemum leaf nematodes. 

To the specialist in the field covered by the book, 
the inaccuracies and omissions may assume an exag¬ 
gerated importance, yet he will appreciate the diffl* 
eulties involved in preparing a complete and up-to- 
date presentation in a field so wanting in critical lit¬ 
erature. Despite its shortcomings, the book in its 
prestint form is a work for which its authors may be 
commended. 

A. W. Dimock 

COXNXLL TjNlVKItSITY 

RAYS 

These Mysterious Bays. By Alan L. Habt, M.D. 

New York: Harper and Brothers. 1943. 

This fascinating book describes some of the uses of 


x-ray, radium and ultra-violet radiation for diagnostic 
and therapeutic procedures in medicine. It is based 
upon the author’s wide experience in the practice of 
radiology and his equally wide knowledge of the work 
of the leaders in this field of medicine. 

This book is written for the layman. It describes, 
by simple theoretical diaoussions and very often by 
interesting examples, the apparatus and the technical 
procedures which the radiologist employs. The clarity 
of presentation is enhanced by reproductions of photo¬ 
graphs of x-ray apparatus and of roentgenograms of 
several parts of the body. 

It appears to the reviewer, an electrical engineer 
who has had the privilege of working with radiolo¬ 
gists, that Dr. Hart has effectively and cogently de¬ 
scribed radiology for the layman, and that the layman 
is likely to be a more cooperative and understanding 
patient if he reads this book. 

S. Bei» Warren, Jr. 

Moore School of Electrical Engineerinq, 

TTniveksity of Pennsylvania 


REPORTS 


A PROGRESS REPORT ON THE CONSTRUC¬ 
TION OF POPULATION AND PHYSIO¬ 
GRAPHIC MAPS FOR THE STATE 
OF MISSOURI^ 

A FEW years ago plans were laid to construct twin 
wall maps for the State of Missouri j namely, one 
showing the physiography, the other showing the dis¬ 
tribution of population (1940) within the state. The 
project is one of compiling and of mapping data and 
analyzing the distribution of population in Missouri 
in terms of the physiography of the state. This report 
indicates the work already done, and the steps to be 
taken in the future in order to complete the project. 

PoptHiATiON Maps 

A map, scale of 1:600,000, published by the U, 8. 
Geological Survey, Las been used for the work-sheet 
maps. This map with rather complete drainage, rail 
and town patterns provides a convenient size suitable 
for reproduction as a wall map or even for reduction 
to desk-size maps. 

A map of Missouri has been completed showing the 
variations in sizes of incorporated places according to 
1940 Census data. Circles for cities were left open so 
that dots representing rural population near cities will 
show through where necessary. Nine categories of in¬ 
corporated places from ‘'Under 600” to “cities over 
100,000” were set up for the classification of incor- 

^ No Illustrations accompany this considerably con¬ 
densed article because the maps and tables are not ready 
lor publication or release to the public. 


porated places. A fairly uniform distribution exists 
throughout the state except in the south central por¬ 
tion where a wider spacing exists and in the St. Louis 
area where the suburbs form quite a cluster. 

Mimeographed forms were set up on which were 
tabulated total population by minor civil divisions; in¬ 
corporated populations by minor civil divisions; unin¬ 
corporated population for each minor civil division; 
and the area and density per square mile for the unin¬ 
corporated population for each minor civil division. 
All population and area data by minor civil divisions 
were obtained from the Bureau of the Census. Stu¬ 
dent assistance was possible through NYA and an uni¬ 
versity research grant. 

The terms “incorporated” and “unincorporated” 
have been used in place of “urban” and “rural” in 
order to recognize as many settlements as possible in 
addition to those listed under the census olasBifioation 
of “urban.” In addition the plans call for. an ieoplsth 
inset map of the unincorporated population. This 
density map will be developed on a basis showing the 
urban areas by size categories and the density of rural 
population per square mile by density categories. 

Phtsiooraphy Map 

The physiographic map of Missouri on the scale of 
1:500,000 has been partially completed. Contomrs 
from the many topographic sheets of the state were 
pantographed on an interval of 100 feet The color¬ 
ing of the map, however, has been on the basis of > 
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200-foot Izitorval, makinfif it possible to choose the most 
signifioant 100-foot contour in any specihc area* Ap¬ 
proximately a third of the 'work of this map has been 
done. 

For part of the Ozark area and part of the North 
Central portion of the state no sheets are available 
and airplane photographs are to be used to aid in 
plotting the physiography. Field work may be neces¬ 
sary in order to check some parts of the map. At 
present the project has been interrupted, but there is 
no doubt that an accurate physiography wall map of 
Missouri will be needed as much after the war as now. 

SUMHABT 

In addition to the two wall maps and the aecom- 


pan 3 ring isopleth map of population distribution the 
project calls for a detailed analysis of the distribution 
of the population of the state in terms of the physiog¬ 
raphy. The two maps on the same scale may be pub¬ 
lished as twin wall maps in order to portray the geo¬ 
graphic distribution of population. In a state with 
such variety in land forms it is hoped that a close 
relationship between population distribution and 
physiography can bo brought out with great emphasis. 
It is hoped that this brief report will record the good 
intentions of the author to provide new maps useful in 
the field of geographic teaching and research. 

Clarence Burt Odkll“ 
The University or Missouri 


SPECIAL ARTICLES 


A FURTHER INTERFERENCE IN EXPERI¬ 
MENTAL POLIOMYELITIS 

We have long sought a method of demonstrating 
and studying the “sparing effector “interference 
phenomenon” in poliomyelitis^** in cheaper animals 
than the monkey. Mouse experiments have failed to 
provide a substitute, but an equivalent has been dem¬ 
onstrated in hamsters using strains of virus recovered 
from the Battle Hill cases.* 

Young hamsters (40-45 gms) arc almost invariably 
paralyzed within 5 days following the intraperitoneal 
injection of 0.2 cc of n 10 per cent, suspension of 
mouse brain collected from animals infected with 
M-hamstcr virus. This strain of rodent-paralyzing 
virus was recovered from a fatal human case by 
hamster passage.* Susceptible animals develop flaccid 
paralyses of 1 or more extremities between the second 
and fifth days. Older hamsters are often refractory 
and can not be used. 

If the animals have been injected intraoerebrally 
with certain other rodent paralyzing viruses, they 
remain free of symptoms. The first experiments were 
made with MoG virus, a weak strain of rodent para¬ 
lyzing virus isolated in this laboratory. The intra- 
eerebral injection of 0.06 cc of a 10 per cent, suspen¬ 
sion of mouse brain harvested from animals infected 
with McG virus rarely paralyzes hamsters but fully 
protects them against subsequent inoculation with the 
M-hamster strain. The protection is well developed 
within 6 days and persists for from 6 to 8 weeks. 
Armstrong's Lansing strain of mouse poliomyelitis* 

A G. Ualldorf, M. Douglass and H. E. Hobinson, Science, 
184, 1937. G. Dalldorf, Jour, Med., 70: 19, 
1999 . 

» C. W. Jungeblut and M. Sanders, Jour, JPrep. Med., 76: 
127, 1942. 

* 0. W. J^ungeblut and G. Dalldorf, dm. Jour, Puh. 
MMtk, Ui 109 , 1943 . 

4 q, Amstroag, Pub, Health Pep., 54: 1719, 1989. 


arid Jungeblut and Sandcr^s murine SK strain® are 
equally effective. Lymphocytic choriomeningitis also 
confers protection, as we originally demonstrated in 
monkeys.^ Since the other effective viruses may all 
be related, the action of choriomeningitis and the time 
relationships are important in showing that the phe¬ 
nomenon is an interference rather than cross im¬ 
munity. 

Suspensions prepared from the brains of young, 
normal mice afford no protection, but the brains of 
older mice occasionally have done so. This is believed 
to imply that latent mouse encephalomyelitis virus is 
not infrequently present in the brains of old mice. 

A suspension of pooled monkey cords, collected 4 
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a Now wrvingin the Office of the Geographer, Dopart- 
meat of State, Washington, D. C. 

«C. W. Jungeblut tu&d M. Sanders, Jour. Med., 
72: 407, 1940. 
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y^rs a^o from animals dying of MV poliomyelitia^ 
also protected hamsters. This led to the testing of 
Seitz and Berkfeld ftltrates of 10 per cent, sus¬ 
pensions of feces collected from human cases of polio¬ 
myelitis. Duplicate portions of the filtrates were 
heated for 1 hour at fi 0 ° C. and the feces of newborn 
infants and presumably uninfected children were also 
tested. The results of representative experiments 
have been summarized in the accompanying table. 

The procedure seems to afford a satisfactory means 
of investigating the interference phenomenon in pdlio- 
myelitis. The results are Rutfieiently definite to permit 
the use of small groups of inexpensive animals and the 
test period is relatively brief. Whether the procedure 
is useful in demonstrating the presence of poliomyo- 
litia virus, as in feces where other interfering viruses 
probably do not occur, requires investigation. 

Gilbert Dalldorf 
Elinor Whitney 

Grasslands Hospital, 

Valhalla, N. Y. 

THE TRYPTOPHANE CONTENT OF and aa 
EPHESTIA KUHNIELLA Z.i 

It has been shown that in Ephestia homozygous for 
the gene a and in Drosophila homozygous for the gene 
V the lack of pigmentation of the eyes and other or¬ 
gans is due to lack of a specific diffusible substance 
necessary for the formation of these pigments.®*« 
This substance has turned out to be kynurenin, a de¬ 
rivative of tryptophane.^ The oxidation of trypto¬ 
phane to kynurenin proceeds according to Kotake in 
the accompanying formula. 


the same affects. In order to obtain evidence beav* 
ing on this question^ tryptophane determinations in 
Ephestia homozygous for a and for the correspond¬ 
ing wild typo allele have been undertaken. 

Ephestia imagoes were crushed in a mortar and 
dried in a desiccator over concentrated K 2 BO 4 . After 
three days, the dry material was pulverized in a 
mortar and kept in a dessiccator in the dark until 
used. In some samples, males and females were kept 
separately, whereas in other samples specimens of 
both sexes wore used together. Samples of these 
powders were extracted over night (14 to 16 hours) 
in 10 per cent. NaOH in a water bath at 56 ±; 2® C, 
The fluid was decanted, the solid washed once wi(h 
10 per cent. NaOH, and the washing fluid added to 
the first solution. The amount of tryptophane in the 
Bolutiun was deter ini ned witJi glyoxylic acid.® The 
developing color was read with an electric colorimeter. 
In a few instances, tryptophane was determined with 
p-dimethylaminobenzaldehyde after acid hydrolysis at 
37® C.^ In these cases, the color was determined with 
a Dubosq colorimeter. The results obtained are indi¬ 
cated in Table I. 

In the animals, the males contain significantly 
more tryptophane than the females (t=:4.0S, n=±20, 
P<.01). This is different from the findings of 
Demyanovskii* in Bombys^ mori, where the females 
had consistently higher amounts of tryptophane than 
the males. The difference in tryptophane content be¬ 
tween the two sexes in the aa race is in the same direc¬ 
tion, hut insignificant (t = 0.58, »«14, P between .6 
and . 6 ). In ail cases, the aa animals contain , 

tryptophane than the a* animals. This difference ii 


0-CHtf-CH (NH,)-COOH 


O-CHrf-CH (NH,)-<IOOH 


0~CH-<!H(NH4)-000H 

Aooh 


tryptophane 


a-hydroxytryptophane 


kynurenin 


From the observation that a-hydroxytryptophane has 
a similar though slighter effect than kynurenin itself, 
it has been concluded that the genes a and 1 ; in homo¬ 
zygous condition inhibit the oxidation of tryptophane 
in the a position.® This is, however, not the only 
possible explanation for lack of kynurenin. Any 
mechanism breaking down tryptophane in a different 
way or removing kynurenin in a way so that it can 
not be used for the fonnation of pigment would have 

1 This work was aided by a grant-in-aid of the Ameri¬ 
can Assodation for the Advancement of Science. TJie 
author wishes to aeknowled||^ valuable advice given by 
Dr. J. H. Wilson and Dr. F. 0. Zillesen of Easton, 
s E. Caspori, Arch. lEntw. mech.^ 180*. 258, 1983. 

^ G. W, Beadle and B. Ephrussi, OeneiicSt 21: 225,1930. 
^ Kev, by B. Ephmaal Quart Sev. Biot^ 17: 827, 1942, 
» A. Btttenandt, W. Weidel and E. Becker, Vie 
20; 447,194L 


highly significant in the samples derived from both 
sexes (t = 6i07, »=i26, P < .01) and from the females 
(t = 3.50, n^lBf P < .01), only barely significant in 
the moles 2A8, « = 18, P slightly larger than .02). 
The results with p-dimetbylaminobenzaldehyde are less 
reliable than those obtained with glyoxylic Oeid, since 
the visual color determination was interfered with by 
the appearance of a yellow color in the material, 
which might perhaps be due to kynurenin.* It agreeS|. 

SB. J. Block and D. Bolling, *'The Detenrinarioa of 
Amino Acids.Burgess Publishing Oom^nji Miniis- 
apolis, Minn. 

t €. B. May and B. B. Bow, Jemr. Biol Chent, 64; 2i0» 
1922. . . 

SB. ITa. Demyanovskii, Udbsnye 
Bstsst^bmutniya Moseov. Goimdavst 
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.360 ±.0240 
.3361-0326 
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however, with the determinations with glyoxylic acid a+ Ephestia. Since both reactions are supposed to 
in so far as in both parallel determinations more blue bo characteristic of the indole group, the results tend 
coldr was formed in the aa than in the a* samples. to support the assumption that in aa Ephestia the 
It can be concluded from these determinations, that oxidation of the indole ring is inhibited. 
aa Ephestia contain more of a substance which gives Ernst Caspahi 

the reactions characteristic of tryptophane with both Dbpabtsient or Biology, 
glyoxylic acid and p'dimethylaminobenzaldehyde, than Lafayette College 

SCIENTIFIC APPARATUS AND LABORATORY METHODS 

A SIMPLE ANALYTICAL METHOD FOR THE To make a determination the water jacket is filled 


DETERMINATION OF PROPYLENE 
AND TRIETHYLENE GLYCOL^ 

In the course of an investigation of the bactericidal 
effects of propylene and triethylene glycol it became 
necessary to devise a rapid and accurate method for 
the analysis of aqueous solutions containing 50 to 100 
per cent, of these substances. Since these solutions 
wore frequently contammated with small amounts of 
discoloring impurities or other organic substances, 
analytical methods such as the determination of the 
refractive index were of no value- Chemical proce¬ 
dures* adapted to the determination of small quanti¬ 
ties (0“5 mgm) are too cumbersome and involve tedi¬ 
ous and inaccurate dilution methods in addition to the 
possibility of not obtaining a representative sample. 

We found that the viscosity of an aqueous solution 
bears a very regular and definite relationship to the 
quantity of glycol present in the solution. From this 
observation the apparatus shown in Fig. 1 was con¬ 
structed. It consists of a 12-inch length of 7 mm 
glass tubing, the end of which had been held in a fiame 
until the opening was closed to about 0.2 mm. Inter¬ 
nal marks were placed 6 inches apai;f; and 3 inches 
frffln both ends. The tube, including the marked-off 
interval, was surrounded by a water jacket consisting 
of an 8-inch length of 20 nun tubing; this was fixed 
(jfy means of a cork. 

: i prom the Northwestern Technological Institute and 
Department of Medicine, Northwestern Uniyersity 
lineal BehooL The work described in t^is paper was 
: un^ contract, recommended by the Coxemittee on 

' jCWM Beseartb between the OtBee of Bcien^fic Beeearoh 
and Northwestern University. 


with water at 25'* C. and the unknown solution, the 
temperature of which has previously been adjusted to 
25° C., is drawn into the inner tube by means of suc¬ 
tion on a small length of rubber tubing attached to the 
top. The rubber tube is then constricted, holding the 
column of liquid in place. When the constriction is 



Fig. 3 


released the meniscus of the liquid slowly falls. The 
time required for the tneniscus to pas.s the interval 
marks is determined by a stop-watch. 

Known solutions were carefully prepared, using 
volumetric methodSt The concentrations of these solu¬ 
tions ranged from 60 to 100 per cent, glycol in water. 
The time required for each solution to pass through 
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the oiifloe wae recorded by a stop-watch and the values 
charted in Fig. 2. Repeated determinations showed 
this method to be accurate to 10.001 minutes. 

BAT£ of FI.CW OF AOUCOOS SOLUTION Of PfiOfTLCNE flNO 
TBIf THYLffNE OLYCOLS THRWOM AN 0»«FICE 



Since the orifice of any given apparatus is arbitrary 
it would be very difficult to reproduce exactly our 
data» Therefore, a graph—Fig. 3—was constructed 
to enable the rapid calibration of any orifice. This 
was determined by plotting the relative viscosities of 
glycol to water against the known concentration of 
glycol. These relative viscosities were obtained by 
measuring the time for pure water at 25® C. to pass 
through our orifice and our interval. When the time 
required for a known series of glycol solutions to pass 
through any viscometer is divided by the time for 
water to pass through the same system the curve is 
obtained. Since the densities of the two liquids are 
practically equal they may be ignored in computing 
the relative viscosity. Therefore, when a new appa< 
ratus is constructed, generally having a somewhat dif¬ 
ferent-sized orifice, it is only necessary to obtain the 
time interval using pure water. When this value for 
water is multiplied by the various viscosities of the 
glycol solution, taken from Fig. 3, a curve is easily 
constructed to fit the particular apparatus. 

ftei.ATivc vi&co5iTrt:s of aqueous ^^pylene a 

TRICTHYLENE CUCOL SOLUTIONS AT 2^ 



COKOIilTSlONS 

This apparatus is easily constructed and can deter¬ 
mine the concentration of glycol solution with an 
error of less than 0.5 per cent. The time requited for 
a determination is about one minute, depending upon 
the size of the orifice. Using this method and the 
data supplied it is not necessary to measure the abso¬ 
lute viscosity but only the time utilized by the glycol 
solution in passing a given interval through an arbi¬ 
trary orifice. Siikbman Fried 

Edward Bioa 
Burgers H. Jbkkikos 


A SIMPLE METHOD FOR PREPARING AQUE^ 
OUS SUSPENSIONS OP URINARY 
SEX HORMONE RESIDUES^ 


The two commonly used vehicles for subcutaneous 
injection of urinary female sex hormone residues are 
oils (sesame or corn) and W'ater. Neither is wholly 
satisfactory. The oils are poorly absorbed by the 
experimental animal and tend to encapsulate. Water 
is a poor solvent for the sex hormones and the inac¬ 
tive contaminants present in urinary residues. An 
aqueous suspension has been successfully employed,‘ 
but its preparation is rather laborious. 

We wish to report a simple method for preparing 
un aqueous suspension of the urinary female sex hor¬ 
mone residue, which we have found to be entirely satis¬ 
factory. 

The residue is dissolved in 2 ml of ethyl alcohol. 
From 0.1 to 0.2 gm (small spatulaful) of sodium 
alginate^ and exactly 30 ml of water are added and 
the mixture is stirred on a hot plate, just short of boil¬ 
ing, for two or three minutes. On cooling, the suspen¬ 
sion should have about the same viscosity as that of 
a heavy oil. 

The success of this procedure depends upon two 
factors: (1) Care must be taken to add the right 
amount of sodium alginate, as too much will result in 
gel formation; a little practice soon establishes the 
ideal proportion to be used. (2) The stirring should 
begin while the water is being added in order to insure 
maximum dispersion of the insoluble material. 

The resulting suspension is stable and shows no 
observable tendency to seep out at the site of injection 
when a No. 20,' li inch needle is used. The foreign 
material is completely absorbed and well tolerated by 
the spayed rat. No unfavorable reactions have 
occurred over a six-month period of repeated injec¬ 
tions of our rat colony with this agent. 


San Disoo, Calif. 


Benjamin F. STiumm 


1 From the Beee-Stoaly Medical Besearch Fund, 
e Guatavson, B. Q. et al., Am. J. Qbst. ^ Gynoe. 35; 
115(1038). 

d and sold imder^ the name of Kelgin by the 

Kelco Company, Ban Diego, Calif. 
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EMOTIONS AND GASTRIC FUNCTION' 

By Dr. HAROLD G. WOLPP 

CORNELL UNIVERSITY MEDICAL COLLEGE 


Reviewing the life histories of the patients with 
ulcers, Mittelmann and Wolff found that the patients 
had been subject to prolonged emotional turmoil, in¬ 
volving mainly conflict, anxiety, guilt, hostility and 
resentment. 

- During periods of experimentally induced anxiety, 
hostility and resentment, they found a rise in acidity 
and increased contractions in the stomachs of all the 
patients suffering from ulcer and in many of the nor¬ 
mal subjects. Moreover, they were able to reverse this 
process and cause a decrease in acidity and motility 
by inducing in their patients feelings of contentment 
and well-being. 

In all the patients with peptic lesions it was possible 
to demonstrate a chronologioal parallelism between 
the onset, recrudescence and course of gastroduodenal 
symptoms, and the occurrence of untoward emotional 
reactions. The situations that prompted these reac- 

^ Delivered at the New York Academy of Medicine 
Qtaduatd Portnight, October IX, 1948. 


tions were not necessarily dramatic or in the nature of 
crises, but, because of the existing emotional frame 
within which they occurred, they had important effects 
on the patients. 

To demonstrate that the above-described emotional 
states were relevant to the gastroduodenal dysfunction 
and peptic ulcers in the particular patients studied, 
situations were experimentally created which induced 
destructive emotional reactions and precipitated symp¬ 
toms when the patient was free of symptoms. More¬ 
over, if such effects, symptoms and tissue defects 
already existed, all increased in intensity during such 
experimental procedures. On the other hand, in situa¬ 
tions which engendered feelings of emotional security 
and assurance, gastric function was restored toward 
normal and symptoms eliminateil, in those with symp¬ 
toms and abnormal function. 

The facts of this study emphasise the oecurrenoe in 
the same individual of the aforementioned destructive 
emotions coupled with increased motility and secretion 
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and znmM>sal ciroulaton^ ohang<^ in the atomaoh and 
dnodenmn, followed bj evidence of gastritie and duo¬ 
denitis and ultimately actual ulceration. This se¬ 
quence suggests that the increased secretion, increased 
motility and disturbed circulation, mucosal erosions 
and ulcerations are phases of the same process differ- 
ing only in the amount of tissue destruction in the 
stomach and duodenum. 

To further validate these views, an intensive inves¬ 
tigation was made by Dr. Stewart Wolf and the 
speaker^ of a man who afforded them an exception^ 
opportunity to visualize the inside of his stomach- 

Method 

The man, aged 56 at the time of the study, com¬ 
pletely occluded his esophagus at the age of 9 by 
drinking scalding hot clam chowder. Since then, he 
has fed himself through a gastric dstula 3.5 cm in 
diameter, surgically produced shortly after the acci¬ 
dent. It is his custom to put food into his mouth and, 
after tasting and chewing it, to expectorate it into on 
ordinary kitchen funnel inserted into his stoma. 
Through the stoma has protruded on his abdominal 
wall a collar of gastric mucosa essentially similar to 
that within the cavity of the stomach. The patient 
is in excellent health, has rare digestive complaints 
and is employed as a “diener” in the laboratory. He 
is a small, wiry man of Irish-American stock, un¬ 
schooled, married and the father of one child. He is 
shy, sensitive, proud, stubborn and slightly suspicious. 
He is fun-l(»ving but very conscientious. 

Estimates of vascular changes were made. 

The stomach was emptied every fifteen minutes and 
the juice obtained was titrated for free hydrochloric 
acid and total acid. 

In many of the experiments, records of the stomach 
contractions were made. 

Careful note was made of the patient's mood and 
the content of his thoughts and preoccupations. These 
data were collected during the experiments as well as 
at separate daily interviews. An attempt was made 
to classify the emotional and other reaction patterns 
as contentment, joy, gratitude, feelings of helplessness, 
dejection, doubt, fear, frustration, guilt, sadness, 
anxiety, tension, hostility and resentment. None of 
these existed alone, but usually it was possible to recog¬ 
nize one or two as dominant. The emotional reactions 
were then correlated with the various measurements of 
gastric function. 

The emotionally charged situations were not ex¬ 
perimentally induced. Spontaneously occurring life 
situations, problems and conflicts were utilized. Some 
of these involved events arising from time to time in 
the laboratory. Others occurred in the setting of the 

s Human Gastric Function. Stewart Wolf and Harold 

WoMP. Oxford University Fress, New York, 1943. 


hoitno Hia reai^ion to ea^ of theiw 
eaeparienees wim evaliiated in the light of hie indi¬ 
vidual personality pattern. Thirty-four ohservationk 
on stomach function aoeompanying several different 
affective states were made. From these, illustrative 
examples will bo presented. 

OBsnavATiOKfl 

During the periods when the subject was relaxed 
and apparently contented, the color of the mucosa 
remained relatively constant. Contractions were 
usually of low amplitude and rhythmic, making a 
pattern of three small waves a minute. 

Spontaneous Periodic Phases of Accelerated Gas¬ 
tric Function. —Every two to three hours, there oc¬ 
curred in the stomach a transitory phase of hyperemia, 
hypersecretion of acid and vigorous contractions. 
These followed a rather constant pattern and lasted 
only twenty to thirty minutes. After the phase of 
accelerated gastric function had subsided, the stomach 
assumed its former %asni" condition. 

Depression of Gastric Function w Association with 
Fear and Sadness. Fear: The patient suddenly ex¬ 
perienced intense fear one morning in the midst of a 
phase of accelerated gastric function. An irate doctor 
entered the room muttering imprecations about an im¬ 
portant protocol which had been lost. The patient 
had mislaid it and feared he had lost the record and 
his job. He lay motionless on the table and his face 
became pale. Prompt and decided pallor occurred 
also in his gastric mucosa, and associated with it there 
occurred a fall in tlie rate of acid production. A ' 
minute later, the doctor found his paper and left the 
room. Forthwith the face and gastric mucosa of the 
patient regained their former color, 

Sadness: Sadness, dejection and feelings of self- 
reproach were accompanied in this subject by taci¬ 
turnity, lack of *^energy/* slowness of movwnent of the 
body generally and by pallor of the gastric mucosa, 
decreased acidity and motor activity. Even the atom- 
ach^s normal response to the ingestion of food was 
inhibited under these circumstances. 

One morning, the patient was depressed and uncom- 
munioative over having lost, through his own negli¬ 
gence, an option on a house which he had long been 
eager to acquire. He was limp and dejected and filled 
with feelings of self-depreciation and refused to relate 
^6 nature of his trouble until several hours IdtoTr 
Beef broth was admimetered directly into his stnma 
and it was noted that the hyperemia and aeeeleratioti 
of aeid production and moi^ity, which regulat^]^ fotr 
lowed ingestion of beef broth, were pa^tiafly 
of Gastfk 

Esfioiional 

.During 
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the stomsoii dne-balf hour after a apontaoaouB phase 
<ti aeoderated function, a member of the etaf^ entered 
the room to pay otff and discharge the subject from 
a job he was doing for the doctor after hours in order 
to earn some extra money. The doctor had com¬ 
plained earlier that he was slow, inef[ective and 
charged too much. The subject, who takes great pride 
in his conscientious attitude toward his duties, re¬ 
sented heiurtUy these charges. When the physician 
told him he peed not report for work any more, he 
accepted the rebuff politely, but quickly his stomach 
became rod and engorged and soon the folds were 
thick and turgid. Acid production accelerated sharply 
and vigorous contractions began. This happened in 
spite of the fact that another spontaneous phase of 
accelerated gastric function was not to be expected 
for at least uu hour and a half. 

These changes were noted frequently in association 
with feelings of strong hostility and rescutiiient on the 
part of the patient, and also with anxiety. It is note¬ 
worthy that these incidents occurred far more com¬ 
monly than did those described earlier, in which there 
was an associated inhibition of secretion, motor activ¬ 
ity and vascularity. 

The degree and duration of the changes in gastric 
function were also roughly proportional to the in¬ 
tensity and duration of the emotional reaction. 

An illustration of prolonged acceleration of gastric 
function is as follows: The patient was usually in n 
state of comparative financial insecurity, and because 
of this he was compelled to accept gifts from a certain 
benefactor. The latter meddled in the subject’s per¬ 
sonal affairs and when denied a hand in managing 
them, threatened to withdraw support. During two 
weeks of such meddling, the patient became intensely 
anxious about his future welfare and resentful of the 
activities of his benefactor. He was eager to throw 
off his dependence. At the end of the two weeks, the 
opportunity for release came in the forui of a raise 
in pay for his job at the hospital. This good fortune 
he received with the deepest feelings of relief. 

Paw and Mucosal Erosions. In the pres- 
ttnise of hypermotility and hypersecretion, the gastric 
ihneotts membrane not only became red but engorged 
imd ^)^id as well. 

Dpnng periods when his stomach was in this state, 
oeeurnng as they did in association with emotional 
eopfUcts involving anxiety, hostility and resentment, 
Ihe patient often complained of heartburn and ab- 
dbaiihhlpam. Indeed, it was possible to demonstrate 
that the tissues of the stomach wall 
sensitive t^ pain in their hyperemio state 
. Tigorous costraetianB of a mggnitude 
cause pain in its iic^id state were 
wsa 




Furthermore, the misceptibility of the mucosa to. 
injury resulting in hemorrhage was found to be 
greatly enhanced in this condition of engorgeznent and 
hyperemia. Even relatively trifling traumas such as 
striking the membrane with a glass rod or stroking it 
with dry gauae resulted in small erosions and bleed¬ 
ing points. Frequently during periods of such hyper¬ 
emia, vigorous contractions produced bleeding points 
around the periphery of the exposed collar of mucosa 
without the necessity of instrumentation. 

SsaUng in the Stomach: The Protective Properties 
of Mucus* Ordinarily these small erosions and bleed¬ 
ing paints which occurred from time to time were 
quickly covered with mucus and healed uneventfully 
in twenty-four hours or less. The failure of any of 
these lesions to persist as a chronic ulceration will be 
shown to be due Inrgely to the effective protection 
afforded by the mucus. 

When irritating substances such as mustard, strong 
add or alkali were placed on the lining of the stomach 
Tvithout care being taken to remove the mucus coating, 
only a slight to medium erythema resulted. When the 
accumulation of protective mucus was continually 
aspirated away, however, and mustard was applied 
directly to the cells of the mucosa, acute inflammation 
and edema resulted. Bleeding points and small ero¬ 
sions appeared throughout the area involved. Pinch¬ 
ing and faradic stimuli applied to the mucosa in this 
condition cmieed pain, although pain did not occur 
when these stimuli were applied to the mucosa in its 
normal state. 

The protective powers of mucus have been shown 
to consist of three distinct mechanisms: First, it pre¬ 
sented a continuous slippery surface to irritants. Sec¬ 
ond, by combining with and neutralizing the acid in 
immediate contact with it, it maintains the acidity 
of the stomach lining itself at a relatively low level. 
When a drop of Toepfer’s solution was allowed to fall 
on the wall of the stomach, it failed to indicate an 
acid reaction despite the fact that a sample from a 
nearby pool of accumulated gastric juice contained 
65 units of titratable free acid. An important aspect 
of this protective device is the fact that mechanical 
and chemical irritation of the gastric mucosa, as well 
as the presence of acid in high concentration in the 
stomach, accelerates the rate of production of mucus. 
Circumstances arose, however, when the amount of 
acid in the stomach exceeded the powers of this com¬ 
pensatory mechanism. Then the third protective 
property of mucus was invoked. The mucus precipi¬ 
tates and forms an insoluble, continuous, tough mem¬ 
branous eemting over the cells of the gastric mucosa, 
thus insulating them from chemical attack. 

Continued Contact of Qastrie Juice ufith 
a Mu^mit Elrown* To demonstrate the effects of 
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oontaot of gastric juice with an eroded surface, the 
foUowmg experiment was conducted: 

Tiffo small bleeding points were produced in the 
gastric mucosa by traumatizing it with a smooth- 
edged forceps. These tiny eroded areas were kept in 
contact with gastric juice for one-half hour. The 
protective mucus which accumulated rapidly in this 
region was sucked away frequently and fresh gastric 
juice applied. A sharp acceleration of acid secretion 
and concomitant liyperemia of the whole gastric 
mucosa resulted from this procedure, and these effects 
persisted for one-half hour after the exposure of the 
erosions to the action of gastric juice had been 
stopped. After the undisturbed lesions had become 
covered by mucus, the col<»r and acid values returned 
to normal. 

This experiment supports the idea that the accelera¬ 
tion of acid secretion resulting from erosions being 
bathed in gastric juice is one mechanism involved in 
the maintenance of hyperacidity in patients suffering 
from peptic ulcer. 

It can thus be shown that when an unprotected 
mucosal erosion is exposed to the digestive action of 
gastric juice, additional tissue damage occurs and 
chronic ulceration results. 

Comment 

The difference between a hypersecreting stomach 
and actual gastritis is, as has been shown, mainly one 
of degree. Prolongation of inordinate hypersecretion 
in the stomach with the inevitable accompanying 
hyperemia, then, carries with it the hazard of p<)S- 


sible structuTal damage to the lining of the stomach 
or even more likely to that of the duodenal cap, since 
the latter is less well protected. 

Once an erosion has been effected, contact of acid 
gastric juice with the denuded surface would .perpetu¬ 
ate the vicious cycle as illustrated in the experiment 
described. 

It has been shown that situational factors resulting 
in emotional conflict with anxiety, hostility and resent- 
ment may induce in the stomach profound and pro¬ 
longed hyperemia, hypermotility and hypersecretion. 
Adequate neural mechanisms exist to explain these 
phenomena. I'he reason that the patient experi¬ 
mented with has not acquired peptic ulcer may be that 
the hyperemia and hypersecretion which were ob¬ 
served in the presence of conflict have been relatively 
transitory. Be is not the sort of person who harbors 
grudges or maintains emotional stress for prolonged 
periods. Usually he expressed his feelings in words 
or in action, and his more serious conflicts were rela¬ 
tively short lived. Since the occurrence of gastric 
hyperfunction in certain emotional settings has been 
demonstrated, however, and since the destructive 
power of excessive gastric secretion has been estab¬ 
lished, one may infer that these emotionally charged 
situations are involved directly in the genesis of peptic 
ulcer in man. Hyperacidity, gastritis, minor mucosal 
erosions and finally peptic ulcer occurring during the 
course of sustained emotional tension should not be 
looked on as separate clinical entities. The evidence 
indicates that they are all phases of the same patho¬ 
logic process. 


PETROLEUM, PAST, PRESENT AND FUTURE. II 

By Dr. PER K. FROLICH 

mm LABORATORIKB, STANDARD OIL DEVELOPMENT COMPANY, ELIZABETH, N. J. 


The domestically available energy sourcie most 
closely related to crude oil is natural gas. The pro¬ 
duction and consumption of natural gas by states, 
although by no means identical to the distribution 
shown for crude oil in Fig. 9, follows much the same 
general pattern in that transportation by pipe line 
makes for a marked flexibility in distribution. To 
most of us it docs not mean much when wo are told 
that the country's proved natural gas reserves amount 
to some 95 trillion cubic feet.”'’® A little figuring 
will show, however, that on a weight basis this is equal 
to about 75 per cent, of the proved reserves of petro¬ 
leum. At the present rate of consumption the proved 

Bnergy Kosourcos Oommittee, “Energy Resources and 
National Policy/' Rept, to Nat, ResourceB Comm., Jan¬ 
uary, 1939. 

i*JB, H, Poe, OH Oas Jour.f July 28, 106, 1943. 


gas supply should last about thirty years, or twice as 
long as the oil supply. Methods are known for con¬ 
verting these natural gas hydrocarbons into liquid 
petroleum fractions. The heavier constituents can be 
processed by such direct methods as cracking or dehy¬ 
drogenation, followed by polymerization and alkyla¬ 
tion. Methane, .however, which is the major constitu¬ 
ent of natural gas, can best be converted into gasoline 
by the Pischer-Tropsch process. In that case the 
methane must first be reacted with steam to give a 
mixture of carbon monoxide and hydrogen, which is 
then treated with a catalyst to produce liquid hydro¬ 
carbons. Technical information is available on tiiis 
process, but as yet this country has no large-scale 
operating experience. The process has been used 
commercially in Germany for some time, and a small 
pilot-plant unit for carrying out the Fisoher^Tropshh 
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synthesis is now in operation at the Bureau of Mines.^^ 
It would be unwise at this time, however, to make any 
prediction in regard to the amount of guBoIine that 
might be produced in this manner. 

A much larger potential supply of liquid hydrocar¬ 
bons is obtainable from the oil shales of the United 
States. Most important are the Tertiary oil shales of 
the Rocky Mountain region, located chiefly in Colo¬ 
rado and Utah. Other deposits are the Devonian black 
shales of Indiana and Kentucky and the cannel shales 
of Pennsylvania and West Virginia. In 1928 these 


suitable conditions of temperature and pressure. 
From 1925 to 1929 the Bureau of Mines experimented 
with the recovery of oil from Colorado ahales. Al¬ 
though no commercial scale production was under¬ 
taken, sufficient work was done to demonstrate the 
practicability of producing oil from this source. The 
oil obtained by retorting shale differs from conven¬ 
tional crude oil in that it has a higher percentage of 
unsaturiited hydrocarbons, a lower percentage of gaso¬ 
line, a higher wax content and relatively high content 
of phenolic compounds and nitrogen bases. Addi- 



Fio. 12. Coal roservea by states as of January 1, 1937. Anthracite, subbituminous and lignite reduced to bituminous 
coal equivalent, according to Energy Besourcos and National Policy, 


shale deposits were estimated by Doun E. Winchester 
as capable of producing 92 billion barrels of 
Although this is still considered the most authoritative 
figure, a great deal of assay work must be done before 
an accurate estimate of practically available oil from 
ahale can be made. It can definitely be said, however, 
that the potential supply of liquid hydrocarbons from 
this source is high compared with known crude oil 
reserves. 

Oil is now being recovered from shales on a limited 
scale in various parts of the world by retorting under 

A. C. Fieldner, statement before Joint Committee on 
Pdblic Lands and Surveys, U. S. Senate, August 4, 1943. 
wPaderal Oil Conservation Board, Kept. II, p. 13, Jon- 


tional work therefore remains to be done on the devel¬ 
opment of satisfactory refining methods.’** 

Beyond the borders of the United States, the Cana¬ 
dian deposits of tar sands can also be included. These 
deposits spread over thousands of square miles 
through the central portion of the Williston Basin in 
the Province of Alberta. They are composed of sands 
saturated with oil, and figures indicate the reserves of 
the Athabaska deposits to range from 100 billion bar¬ 
rels up to many times that quantity. Pratt gives an 
estimate of 100 to 250 billion barrels,’’ which places 
Ahabaska tar sand as one of the largest potential 

B. H. Weil and W. Weinricli, Oil and One Jour,, AprU 
22/48,1948; April 29, 73, 1943. 





sowces of petroleum in North Amertoa. However, 
the fact that these sands mtist be mined to extract 
their tar oil content pr^cnts practical diifhoulties. 
Of the total area, variously estimated at 10,000 to 
50,000 square miles, not more than 10 square miles, 
containing perhaps 500 million barrels of oil, can be 
considered workable by strip mining methods. 

Aside from the development work which remains to 
be done on improved methods of recovery and refining, 
the production of oil from the tar sands as well as 
from shale presents a problem in waste didposal. 
Even though this may not be a representative illustra¬ 
tion, an oil recovery of 13 per cent, by weight may 
give approximately 1.6 cubic yards of solid material 
as waste per barrel of oil produced. This will tend to 
confine at least the initial processing operation.s to the 
point of mining. 

The largest potential source of liquid hydrocarbons 
is, without doubt, our coal reserves. Coal accounts for 
more than 98 per cent, of the country's known energy 
resources, not including water power. (All water 
power, developed and suitable for development in the 
United States, would supply less than 25 per cent, of 
our present total energy requirements.) These coal 
deposits amount to more than 3 trillion tons. As 
Fig. 12 shows, almost 70 per cent, of the total coal 
reserves lies in the semi arid plains or in the Rocky 
Mountains, far from present centers of population 
and industry. About 85 per cent, of current produc¬ 
tion is from the 30 per cent, of our reserves east of 
the Mississippi River. The anthracite deposits are 
largely confined to Pennsylvania, with lesser quanti¬ 
ties located in Virginia and Arkansas, and only smaller 
amounts in Colorado and Washington. 

Liquid fuels may be produced from coal by various 
methods such as low-temperature carbonization, the 
Fischer-Tropsch synthesis and high-pressure hydro¬ 
genation. The two latter are of most interest from 
the standpoint of yields obtainable. According to 
Petroleum Administrator Ickes, it is possible that 
some 50 million barrels of gasoline may now be made 
annually in Germany by higb-prossure hydrogena¬ 
tion.^® Coal has also been hydrogenated for some 
time in England on a less extensive scale. In this 
country the Bureau of Mines has in operation a labo¬ 
ratory-scale pilot plant for direct hydrogenation of 
coal,^’* and has been working on plans for the installa¬ 
tion and operation of industrial-scale pilot plants. 
In recent hearings before a joint committee of Con¬ 
gress, Ickes strongly endorsed a proposal for the 
Government to build and operate larger-scale demon- 
Btration plants for the production of oil from cool. 
In his words, this “is a propognl to blaze the path 
now for private capital to do this job when we have 

H. Xi. lekes, statement before Joint Oonunittee on 
Public Lands and Surveys, August 3, 1943^ 


no more natural domestie petroleum and it beeomes 
a question of eynthatio liquid fuel or the end of the 
gasoline age.’* There ia no need at this tixUe to go 
into further diaouEsion of the quality of gasoline that 
may be produced by these various proeessoa or the 
yields obtainable from different types of coals. Ac¬ 
cording to lokes’ estimate, the available coal reserves 
can provide the synthetic fuel we need for a thousand 
years and still leave enough coal for other present- 
day purposes.^® 

This review 1ms been concerned only with the avail¬ 
able raw materials which have been handed down by 
nature through the ages. By growing vegetable mat¬ 
ter it would undoubtedly be possible to extend these 
supplies, but the potentialities of this source of energy 
can not readily be estimated. A discussion of some of 
the teclmical and economic aspects of this problem 
is presented by Burke Jacobs in tlie report on “Energy 
Resources and National Policy.^^ 

As to the question of cost, it may be well to consider 
the figures in Table 1 which were submitted by Farish 

TABLE 1 

CoMPARfBON or Methods roa Moroa Gabolxkb Pboouctxom 

Approx, guoUnc 
eost, cent* 



Hljp-prCMure coal hy- 

Fischer, European design 
Btarting from coal ... 
Flacher, European design 
atarUng from natural 

ga«^ .. 

Modern blgh-pi-esauro hy¬ 
drogenation of petro¬ 
leum* . 

Modern ell refinery, 

n. 20 /W)I.« . 

Modern oil refinery, 
Va/bhl.® . 


fl2,S00 

144 

16.0 

22.6 

7,600 

ao 

14.7 

10.2 

4,760 

6.6 

ao 

8.8 

1,160 

1.4 

4.8 

6.6 

TOO 

0.7 

64 

6.3 

TOO 

0.7 

8.3 

a6 


• 1042 coats for complete plant including all utility supply 
and auxiliaries. 

b Natural gas at 5 cents per looo cubic feet. 

« erode at gl.20 per baml, 

A Cnide at the irall. 

before a House Committee last year.^^ The3e data 
indite that gasoline frdm such alternate taw niAte- 
riab can be produced at a cost aufflidiently elobe to 
p^^nt ^ices so that with an inereaaUig cost (vf 
oil we may expect a gradual upward 
thim any abrupt increase in cost of gaSo%« 
rriated pi^oducts. ^ this 

Wf B; fRsish, hearh^^ Bstbab^^ 

’tlvde ,r 
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jbid4Uiti7 haa not so far benefited by any appreeiable 
inoraase in priee level. Compared to Angost, 1939, 
the start of the present war, all commodities have in- 
oreased 38*3 per cent., farm products 103.1 per cent., 
foods 61.2 per cent* and petroleum 19 per cent.^ As 
Fig. 13 shows, the petroleum industry’s record is one 


AvistAGB U. 8. Gasoline Cost 



age for fifty cities.) 

of decreasing costs brought about by technological im¬ 
provements. This is particularly evident from the 
lower curve which represents the average gasoline 
cost in recent years, excluding the steadily mounting 
taxes. With a guaranteed supply of basic raw mate¬ 
rials wo should, in light of the petroleum industry’s 
past achievements, be able to look with confidence 
toward the future. 

It is not possible to predict the exact sequence of 
technical developments which lie ahead of us in this 
field. There U also a great deal of uncertainty in 
regard to the time element involved. New discoveries 
of crude reserves or an early termination of the war 
Would undoubtedly relieve the present situation and 
d«lay the need for synthetic products; conversely, a 
l^onged war with continued heavy demands for 
petroleum would, in the absence of any substantial 
rww discoveries, accelerate the need for alternate 
sources of supply. When the day comes, however, 
the petroleum industry must turn in earnest to 


new sourees of liquid fluids, its dependence on ohem- 
istry and engineering will become increasingly great* 
Whether ihe problem is one of recovering oil from 
shale, of liquefying natural gas, of working the tar 
sands or of hydrogenating or otherwise liquefying 
coal, chemistry and engineering will be called upon 
to work out processes which in major respects will 
differ from those currently in use by industry. We 
hardly need be concerned over the future of petroleum 
chemistry in general of even of the present trend 
toward utilisation of petroleum as a chemical raw 
material, for these new processes will continue to yield 
the conventional hydrocarbons now obtained from 
crude oil and natural gas. In addition, such alternate 
processes are likely to increase the supply of hydro¬ 
carbon derivatives containing oxygen, sulfur and 
nitrogen which are being obtained from petroleum in 
such dilute concentrations that only in exceptional 
cases is their recovery a paying proposition. 

This leads to the following general conclusions: In 
addition to the petroleum known to be present in the 
ground; large but as yet undiscovered reserves may be 
expected to exist in difierent parts of the world, in¬ 
cluding the United States. How long we can continue 
to locate this oil and bring it to the surface at the 
desired rate is an open question. At some future date, 
M^hcther it be in the immediate future, in the next gen¬ 
eration or in a much later generation, a shortage in 
natural petroleum will occur. In the meantime, there 
is nothing to indicate that this should result in any 
sudden change as far as our supply and consumption 
of gasoline and other petroleum derivatives are con¬ 
cerned. Progress will continue in the petroleum in¬ 
dustry’s efforts to improve the efficiency of its proc¬ 
esses and the quality of its products. Advances in 
engine construction will make for better efficiency in 
the utilization of fuels and lubricants. Increased 
drilling on a world-wide basis will bring in more oil. 
There will be necessary adjustments in supply and 
demand so that oil will be moved freely from the prin¬ 
cipal centers of production to the principal centers of 
consumption. All this will tend Ui prolong the neces¬ 
sity, at least in time of peace, for turning to alternate 
sources of supply. As the need arises, synthetic prod¬ 
ucts from the sources indicated will then gradually 
work their way into the picture. 
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JOHN MUIRHBAD MACFAHLANB 
; V - SmrttiniHMr 2A lU5«.4apt«nb«r 16, 1943 
* ijiVRV MacVai&Aith, professor emeritus 

^ tile Vniversitiy of P^nasylvaaia, died at 

on''September 16, 
lds-'eis^^.eighth birth¬ 


day. He was bom at Kiroaldy, Scotland, and re¬ 
ceived the B.S. and I). Sc. degrees from the University 
of Bdinbnigh, where he held various academic posi¬ 
tions, induding tiiat of professor in the Royal Veter¬ 
inary OoUege. In 1891 he was invited to speak before 
the Aioeriean Assodation for the Advaaemnent of 
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Science on insectivorous plants, especially on Dionaea. 
While in this country he was invited to a professorship 
in biology at the University of Pennsylvania; he ac¬ 
cepted and in 1893 became professor of botany, a 
position held until hia retirement in 1920. 

ThrougJ) the untiring and unremittant eHorts of Dr. 
Macfarlane as head of the botany department and 
director of the botanic garden over a period of twenty- 
seven years great advances and constructive improve¬ 
ments were wrought, both for the cause of botany at 
the universily and for the general field of this seknee. 
Prom ^‘extended vistas of sand-hills and gravel hol¬ 
lows” there was evolved a well-balanced and highly 
useful botanic garden. From a shelf with seventeen 
volumes on botany in 1893 there emerged a well- 
stocked botanic library with more than five thousand 
volumes. Greenhouses were erected and filled with a 
lai’ge and representative collection of plants. Labora¬ 
tories were equipped with essential apparatus. The 
faculty was enlarged and the student body greatly 
augmented from time to time, with five hundred stu¬ 
dents taking courses in botany in 1920. Dr. Macfar¬ 
ia ne believed in the influence and usefulness of sub¬ 
sidiary organizations that would serve to bring the 
alumni of the university and the general public in 
contact with tlie botanical department of the univer¬ 
sity. With this aim in view he founded the Botanical 
Society of Pennsylvania in 1897. This organization, 
wliich very soon included 150 members, has continued 
to the present and held the founder's interest and 
guidance to the end of his long life. The Graduate 
Botanical Club, organized about the same time, served 
to unite faculty, graduate students and graduates in 
their common interests. At the bi-weekly meetings 
results of investigations were reported and botanical 
literature was discussed. These meetings were pre¬ 
ceded by a social hour when a repast was served. 
Here also Dr. Macfarlane showed that delightful 
geniality so characteristic of this beloved Scot and 
frequently he recited bits of Scotch poetry and prose 
iu his pleasing native brogue into which he could lapse 
so readily. 

A classical as well as a scientific background in his 
training, wide experience in the laboratory and in the 
field and the close association with his fellow man, 
all gave Dr. Macfarlane a universality of knowledge 
and a versatility of application seldotv) found in any 
one individual. He will be remembered longest as a 
magnetic teacher, who loved students and who never 
‘^talked down” to them but rather on the same plane. 
Classes coming to him for the first time were usually 
greeted by ^Tellow Students'* which would put even 
the most timid student at ease. He was never too 
busy to help and to counsel the student. To his col¬ 
leagues he was ever an inspiring leader. He was an 


ideal friend and host and the portals of his office and 
of his home were ever open to all his friends. 

Although Dr. Macfarlane carried a heavy teaching 
schedule, yet be found time for research, writing and 
publishing more than 140 volumes, monographs and 
contributions. He was active in research practically 
to the end of hia long and full life, leaving much un¬ 
published work, mainly on taxonomic botany. The 
unique versatility and ability in his researches ore 
portrayed in the variety of scientific fields W'hich ho 
explored so thoroughly. He held first rank as an 
aiithority on insectivorous plants, To cite some of 
his volumes—us ‘‘The Causes and Courses of Organic 
Evolution,” “The Evolution and Distribution of 
Pishes,” “Fishes the Source of Petroleum,” “The 
Quantity and Sources of our Petroleum Supplies,” 
“The Evolution and Distribution of Flowering Plants 
(Apocynaceae, Aselepiadaceae)”—further shows not 
only the diversity of his interests but also that he 
wrote with authority. 

Dr. Macfarlane enjoyed membership in many 
learned socioties here and abroad. In addition to the 
degrees from the University of Edinburgh he held an 
honorary LL.D., University of Pennsylvania, 1920, 
and an honorary Litt.I). from LaSalle College, 1929, 
He was married twice. HLs first wife, Emily War- 
burton Macfarlane, died in 1927. His second wife, 
Lily Wells Macfarlane, survives him, as do four chil¬ 
dren—Alistair, a teacher in the Philadelphia public 
schools; Korinaii, a physician; Archibald, in the State 
Department, Washington; and Mrs. Winifred Mair, 
Carlisle, Pa. 

Waltku Stkokbeok 

TTnivkhsity or Pknnsylvania 

RECENT DEATHS 

Dh. Herman L. Fairchild, professor of geology 
emeritus at the University of Rochester, died on 
November 29. He was ninety-three years old. 

Dr. Frank E. Lutz, chairman and curator of the 
department of insects and spiders of the American 
Museum of Natural History, New York City, and 
since 1909 a member of the scientific staff, died on 
November 27 at the age of sixty-four years, 

Elmer Seth Bavage, professor of animal hus¬ 
bandry at Cornell University, died on November 20 
at the age of sixty years. 

Dr. George H. Burrows, who wtired in 1942 as 
professor of chemistry and head of the departtnent 
of the University of Vermont, died on Nov«nnber 22 
in his sixty-eighth year. He had served on the fac¬ 
ulty for thirty years. 

Dr. Irwin Boeshore, assistant professor of botany 
at the University of Pennsylvania, died on }7ovcfmlw 



£$ of oixty yeanu At the time of his death 

he wee pmident of the Botanical Society of Penn' 
lyiTania. 

PRANKLm DeEokoe FvBUAKf, who retired in 1941 
ae professor of mechanism and machine design and 
dean emeritus of Stevens Institute of Technology, died 
on November 21. He was seventy-three years old. 
He served for forty-eight years as a member of the 
faculty, thirteen years of which he was dean of the 
college. 

Mas. Adeline DeSale Link, assistant professor of 
chemistry at the Universify of Chicago, died on 
November 21. She was fifty-one years old. 

Lieutbkant Lsokabd a. Keyes, Jr., civil engineer, 
instructor in navigation at Mather Field, California, 
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has been misaiiitg since July. Search for the airplane 
of iriiich he was one of the officers has been abandoned. 
He was twenty-seven years old and was one of a 
group studying the latest use of radar in navigation. 
Colonel John W. Egan wrote to his parents: '^Leon- 
ard had been on duty with this school for approxi¬ 
mately fourteen months, and graduated with the high¬ 
est honors ever made in the school. The loss of his 
services will be distinctly felt by the war effort, and 
extremely difficult to replace.” Lieutenant J olian 
Taylor wrote: will say, as any member of the navi¬ 
gation school will say, that, if your son is lost, the 
navigation school has lost its most brilliant mind. 
The navigation manual which was to become a per¬ 
manent navigation text lies half finished for lack of 
the driving force that was your son.” 




SCIENTIFIC EVENTS 


ENLARGEMENT OF THE LABORATORY 
STAFF OF THE U. S. FOREST 
PRODUCTS LABORATORY 

The requirements of the Army and Navy for wood 
and other forest products and the need for precise 
study of their properties and uses have been reflected 
in the quadrupling of the staff of the U. S. Forest 
Products Laboratory at Madison, Wis., in the past 
two years. This institution, maintained by the Forest 
Service of the U. 8. Department of Agriculture in 
cooperation with the University of Wisconsin, is the 
largest and oldest research organization of its kind in 
the world. With a background of thirty-three years 
of experience in wood utilization problems ranging 
from strength and other analyses of wood properties 
to the chemical synthesis of wood into new substances 
of potential value, the Forest Products Laboratory 
has become established as the nation’s center of such 
knowledge. Since the Pearl Harbor attack, all its 
resources have been directed toward research and in¬ 
vestigations tied directly to the war effort. 

Professional personnel was expanded from 91 on 
July 1, 1941, to 419 on September 30, 1943. The 
staff on the latter date consisted of forty-two chemists, 
six chemical engineers, a hundred engineers of other 
elassifleations—largely eivil, aeronautical and struc- 
tUrai—fifty-three leehnologiBts, forty-three industrial 
Spedalists, seven technical writers, two mathemati- 
oiaIU^ two physicists and 164 laboratory, engineering 
physical science aids. In addition, 249 other 
e^lpyee»r-^dim^ clerical, maintenance and 

the grand total number to 668. 
in this expansion has been the number 
wemeaam iriii^b increased from thirty-four 

; iiMdading chemislB^ laboratory aids and other 


Those employees arc engaged in a variety of re¬ 
search, test work and consultation for various war 
agencies. Two entirely new divisions were created 
and staffed—^the Division of Materiel Containers, con¬ 
cerned primarily with testing and designing of better 
wood and fiber-board containers for the Army Ord¬ 
nance Department, Army Air Forces, Navy, War 
Food Administration and similar agencies charged 
with the packaging and shipment of war materiel of 
all kinds to overseas fighting fronts; and the Division 
of Technical Service Training, organized to conduct 
short specialized courses for Army, Navy and civilian 
personnel engaged in packaging work, aircraft wood 
inspection and maintenance of wood aircraft. Major 
aircraft research programs are being carried out in 
cooperation with the Army and Navy to develop 
design data for aircraft parts and set up specifications 
for wood, plywood, plastics, glues and finishes used in 
aircraft. The Navy Bureau of Ships is cooperating 
in a program of research designed to solve many 
problems of wood use with which it is oonoemed. 
Various projects are under way for the War Produc¬ 
tion Board to find new methods of getting improved 
service with wood or developing substitutes for other 
critical materials. Requests for information and test¬ 
ing work are daily received from other Govermnont 
agencies as well as from many manufacturers con¬ 
fronted with difficult problems of conversion to wood 
use, ranging from producers of aircraft parts to mak¬ 
ers of farm machinery, refrigerators and storage 
batteries. 

THE PACIFIC MAP OF THE NATIONAL 
GBOORAPHIC SOCIETY 

Tbx National Geographic Society has issued a new 
ien^^or map of the Pacific Ocean and the Bay of 
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Benifitl. This large wall map not only^ shows the 
world’s largest and deepest ocean and the war’s big¬ 
gest single arena, but also covers the United States, 
Australia, half of India, eastern Asia, western South 
America and parts of Alaska and Canada. 

The Pacific Ocean has most of the world’s islands. 
The most important and strategic of these islands are 
shown on the map by fifty-six large-scale insets. 
These insets have been chosen to include those islands 
recently in the news and those expected to be scenes 
of action soon. Among tliem are Marcus, Tarawa, 
Wake, Paramushiro, Nauru, Attu, Kiska, New Britain, 
Makin, Funafuti, Truk and the Solomons. 

Considerably more than half the world is pictured 
on the map. The Pacific Ocean is twenty-three times 
as large as the United States. There are fifteen dis¬ 
tinct time belts, each belt with a clock at the bottom 
of the map indicating the local time when it is mid¬ 
night in Greenwich. The map clearly shows that not 
all Pacific are^s are on an hourly basis in relation to 
Greenwich. It is 1: 22 p.m. in the Cook Islands when 
it is midnight in Greenwich. 

Airline mileages are given, 1,035 of them, in a table 
of statute or land miles printed on the map. It can 
be seen at a glance that from Rabaul to Tokyo is 2,870 
miles; from Kiska to Paramushiro, 948 miles. Nauti¬ 
cal distances from port to port are indicated on the 
bluC‘daahe<l ship lines. Ocean currents are shown in 
blue-arrowed lines; ocean depth contours in brown 
lines; wdnds in brown-arrowed lines. Northern and 
southern limits of drift ice are indicated. 

The map includes the Bay of Bengal, so as to in¬ 
clude all possible sources of drives on Tokyo. Motor 
roads, under construction and completed, from India 
and Burma to China, are shown. Other important 
highways are the Russia-to-China desert route and the 
Alaska Military Highway, 

Pre-war political alignments of the many Pacific 
Islands are identified by color: the traditional red for 
Great Britain’s possessions, purple for France, green 
for the United States, yellow for the Netherlands, etc. 
Mandated areas and spheres of influence in the South 
Pacific are enclosed by red-dotted lines giving the 
names of the governing powers, 

DESTRUCTION OF THE BERLIN 
HERBARIUM 

Announcemekt was made in Soienob for June 18, 
1943, on the basis of private advice received from 
Sweden, that the herbarium and library of the Berlin 
Botanical Garden was destroyed by fire in a bombing 
raid on the night of March 1-2, 1943. This report is 
now confirmed by information received through the 
State Department, inquiries having been made at my 
request through the American legation at Bern, Swit- 
aerland. This report, dated September 1, states that 


the director of the Jardin Botanique at Geneva, Swit¬ 
zerland, has been ofllcially informed that all its mate^ 
rial on loan to the Berlin Herbarium was destroyed by 
fire and water; we may thus assume that all reference 
collections from American institutions on loan at Ber¬ 
lin were also destroyed. There is no evidence that any 
attempt was made, in Berlin, to safeguard its espe¬ 
cially important botanical material, including its own 
thousands of types, and types borrowed from foreign 
institutions, by moving them to a safer place, as was 
done in London, and as has been done by a number 
of American herbaria. The loss of the Berlin her¬ 
barium is a catastrophe of major proportions to world 
botany. This heTbarium, one of the largest and most 
important in the world, built up over a period of at 
least 175 years, contained the basic historical ooUec- 
tiouB of Germany outside of those at Munich. Scores 
of thousands of type specimens from all parts of the 
world were thus destroyed. 

It seems to be desirable to place on record some data 
regarding outstanding loans from American institu¬ 
tions in European centers of botanic/U research as of 
the present time, including a summary of presumed 
losses in the Berlin holocaust. I accordingly assem¬ 
bled the data fron) nine of our largest herbaria. The 
total losses of these American herbaria in the Berlin 
disaster are 4,393 specimens, varying from a high of 
1,795 from the Gray Herbarium to a low of 164 from 
the Farlow Herbarium. The total number of speci¬ 
mens now outstanding in European centers is 30,906, 
with a high of 11,242 from Harvard University (Gray 
Herbarium, Farlow Herbarium, Arnold Arboretum), 
to a low of 145 specimens from the Missouri Botanical 
Garden. The Field Museum of Natural History out¬ 
standing loans total 1,667 sheets, the United States 
National Herbarium 6,807, the New York Botanical 
Garden, 8,760, the University of California 2,312 and 
the Missouri Botanical Garden 145; their Berlin loans 
are Farlow Herbarium 164, Gray Herbarium 1,795, 
Arnold Arboretum 394, New York Botanical Garden 
676, U. S. National Herbarium 993, and the Field 
Museum of Natural History 373. 

That other losses are to be expected is evident from 
a consideration of the European centers wherein the 
botanical institutions favored with loans from Ameri¬ 
can institutions are situated, considering the very 
heavy bombing raids on certain cities in the following 
list; Berlin, Hamburg, Munioh, Vienna, Konigsberg, 
Heidelberg, Giessen, Jena, Breslau, Prague, Budapest, 
Lund, Stockholm, Uppsala, Utrecht, Leiden, Basel, 
Leningrad, Copenhagen, Helsinki, Geneva, Paria, 
Toulouse, Madrid, London, Edinburgh and Birming¬ 
ham. In the total of 30,966 specimens now on loan 
from the nine Amerioan herbaria to institutions in the 
above eities, specimens on loan to inatltntioiis in 
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Japim, China, Java and Palestine are not included, 
and no account has been taken of other loans to vari- 
oufi institutions in South America. 

Inter-institutional loans of study material have been 
very largely developed within the present century, and 
these loans have been reciprocal as between European 
and other institutions and those in the United States. 
Under anything approaching normal conditions, losses 
are very rare, for modern transportation has been 
found to be safe. While the loss of certain selected 
collections from American institutions on loan in Ber¬ 
lin will be felt by workers in our herbaria, the really 
irreplaceable loss is that of the Berlin herbarium 
itself. Fortunately many of the types of earlier de¬ 
scribed species in the Berlin collection have been 
studied by various American botanists and records 
published; and again, thanks to the initiative of the 
Field Museum of Natural History, with the support 
of a grant from the Rockefeller Foundation, 15,800 
Berlin types of tropical American species were photo¬ 
graphed some years ago, and prints from the negatives 
may be secured. Thus this photographic record, plus 
the original descriptions, is now all that is available 
in thousands of cases to represent the species ns origi¬ 
nally described. The total number of negatives pre¬ 
pared for the Field Museum representing types and 
important historical specimens from tropical America 
in European herbaria is approximately 40,000. 

E. D. Merrill 

Director, Arnold Arboretum of 
Harvard University 

MEETINGS OF ENTOMOLOGISTS 

The American Association of Economic Entomolo¬ 
gists and the Entomological Society of America are 
holding in Columbus from December 7 to 9 a confer¬ 
ence devoted to “Entomology and the War.” 

The two groups did not meet last year, but their 
present responsibilities are such as demand a confer¬ 
ence on both health and food problems arising from 
the war. 

According to Professor T, H. Parks, who is chair¬ 
man of the local eominittee, the American Association 
of Economic Entomologists now has 1,675 members 
who have the responsibility of administering about 
fifteen million dollars of public funds annually on 
health, food and shelter problems—most of it on re¬ 
search and control operations. 

Topics at the Columbus meeting concern “Medical 
Entomology in War-time” and “Agricultural Ento¬ 
mology in War-time.” Taking part will be specialists 
in the medical and sanitary work of the U. S. and 
Canadian armed forces. Chemical control of insects 
affecting man's health and comfort will be discussed. 

Oftoers of the American Association of Economic 
Eiiticnnologists are P. N. Annand, Washington, D. C., 
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president; Avery S. Hoyt, Washington, vice-presi¬ 
dent; Ernest N. Cory, College Park, Md., secretary- 
treasurer. 

Officers of the Entomological Society of America 
are C. P. Alexander, Amherst, president; Miriam A. 
Palmer, Fort Collins, Colo., first vice-president; Wil¬ 
liam T. Davis, Staten Island, N. Y., second vice-presi¬ 
dent; and Clarence E. Miekel, St. Paul, Minn., secre¬ 
tary-treasurer. 

THE INFORMATIONAL SERVICE OF THE 
DIVISION OF MEDICAL SCIENCES OF 
THE NATIONAL RESEARCH COUNCIL 

Professor Ross G. Harrison^ chainiian of the Na¬ 
tional Research Council, has announced the appoint¬ 
ment of Major General James Carre Magee, Medical 
Corps, U. S. Army, retired, as executive officer of 
the Informational Service of the Division of Medical 
Sciences. This service has been established by the 
National Research Council under the recent grant of 
the Johnson and Johnson Research Foundation, by 
which the sum of $75,000 was made available to the 
council for the period ending June 30, 1945. The 
purpose of the grant is to enable the council to assem¬ 
ble and disseminate, as far as possible, medical infor¬ 
mation pertaining to the war effort. 

General Magee has had a distinguished record in 
the Medical Corps of the Army. A graduate of Jef¬ 
ferson Medical College in 1905, he has spent his entire 
professional life in the medical service of the Army. 
He was assigned to the Philippines before the outbreak 
of the first World War and then recalled for European 
duty from 1917 to 1919. He was appointed Surgeon 
General of the Army in 1939, and on May 31, 1943, 
he was retired on coiupletion of the four-year term 
of duty. It was under his dirwdion that the Medical 
Corps was enormously expanded to meet the demands 
of the present war and the program of service adopted 
which has led to the remarkable health record of the 
Army. General Magee holds the honorary degree of 
doctor of science from Jefferson Medical College, and 
was recently awarded the Distinguished Service Medal 
for outstanding accomplishments as Surgeon General. 

General Magee, who asBumed his duties on December 
1, will devote full time to the organization of a central 
office in the National Research Council which will col¬ 
lect medical reports and records, widely dealing with 
military medical practice, civilian practice as affected 
by the war, medical education and research and the 
distribution of diseases. The materials collected will, 
so far as military necessities permit, be made avail¬ 
able by publications, Bummaries and notes. 

ROYAL SOCIETY MEDALISTS 

The King of England has approved the recommen¬ 
dations made by the council of the Royal Society for 
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the ftWAird of the two Boyd Medals for the current 
year as follows: 

To Bir Harold Bponcer Jones, F.R.8., for his detennina* 
tion of the solar parallax and of other fundamental astro- 
nomieal constants. 

To Dr. E. B. Bailey, F.R.8., for his distinguished contri¬ 
butions to the knowledge of mountain structure and his 
studies on the tectonics of vulcanism. 

The following awards of medals have been made by 
the president and eouncD of the Royal Society; 

The Copley Modal to Sir Joseph Barcroft, for 


Kb dlattoj^dwd noik on niqpirclian Bid tiw .nqpba4i^ 
function of the blood* 

The Davy Medal to Professor Ian M* Heilbron^ 
for his many notable eontiibations to organic chemistry» 
especially to the diemiatry of natural products of phydo- 
ioglcal importance. 

The Bylveeter Medal to Professor J, E. Littlewoodi 
for his mathematical discoveries and supreme in^ 
sight in the analytical theory of numbers. 

The Hughes Medal to Professor M. L. B. Oliphont^ 
P.B.S., for his distinguished work in nuclear physics and 
mastery of methods of generating and applying high 
potentials. John D. GmmTH Davibs, 

Assistant Secretary 




SCIENTIFIC NOTES AND NEWS 


At the mformul dinner of the National Academy of 
Sciences on November 22 the Daniel Giraud Elliott 
Medal for 1937 was presented to Dr. George H. 
Parker, of Harvard University, and the Mary Clark 
Thompson Medal for 1941 to Professor D. M. S. Wat¬ 
son, Jodrell professor of zoology and comparative 
anatomy of University College, London. Since Dr. 
Wataon was unable to be present in person the British 
Ambassador accepted the invitation of the academy to 
be its guest and to receive the medal for him. 

Dr. Henrt van vm Sohauk, assistant curator of 
mollusks at the museum of zoology of the University 
of Michigan, has been awarded the Walker Prize of 
the Boston Society of Natural History. The value of 
the prize was increased this year from $50 to $100 
in recognition of the excellence of Dr, van der 
Schalie*8 work on ^‘The Value of Mussel Distribution 
in the Tracing of Stream Confluence." 

Db. Hzrman L. Kbbtschmer, president-elect of the 
American Medical Association, received on October 18 
the honorary degree of doctor of science from the 
School of Medicine of Marquette University, Milwau¬ 
kee. He gave the commencement address, which was 
entitled “Medical Education, the War and You." 

The House of Representatives in anticipation of 
the fortieth anniversary of the Wright brothers’ 
pioneer flight at Kitty Hawk, N. C., passed and sent 
to the Senate on November 24 a resolution expressing 
the nation’s “gratitude and respect." 

Dr, Reuben M. Strong, professor of anatomy and 
chairman of the department at Loyola University 
School of Medicine, Chicago, and Dr. Thesle T. Job, 
professor of anatomy, who have completed twenty-five 
years as members of the faculty, were honored at a 
dinner given on October 31 by the student body* 

HtiRKRT M. Turner, associate professor of ^ectrical 
en^eeaing at Yale Utiiversity, has been elected presi¬ 
dent of the Institute of Radio Engineers, an interna¬ 


tional organization with more than 11,000 members 
located in all parts of the world. 

Dr. a. C. FuRSTENBSRa, dean of the Medical School 
of the University of Michigan, has been appointed 
president-elect of the Association of American Medical 
Colleges. He will assume the presidency in October, 
1944. 

The vacancy caused by the sudden death of Sir 
Beckwith Whitehouse, president of the British Medi¬ 
cal Association, has been filled by the appointment of 
Lord Dawson, who was president at the Ctentenary 
meeting. 

Lewis M. Turner, who has been with the U. 8. 
Forest Service since 1937, has become dean of the 
School of Forestry and Range Management of Utah ' 
State Coll(^ at Logan* 

Dr. Arthur J. Gatz, assistant professor of zoology 
at Carleton College, has been appointed assistant pro¬ 
fessor of anatomy in the School of Medicine of Loyola 
University in Chicago. 

Dr* Caru E* Guthr, professor of anthropology and 
director of museums of the University of Micron, 
has been appointed director of the New York State 
Museum at Albany, N. T. He will assume his ikew 
work on March 1. He succeeds Dr. Charles C* Adams, 
who retired last sommer. 

PRomsssoR W* A* Seabian, of the Michigan College 
of Mining and technology, has been appointed cum- 
tor of the mineralogical museum named after his 
father, the late Professor A. E* Seaman, who opn- 
trifatited greatly to its establishment more than fifty 
yeai^ ago* The museum contains 20,000 display epeci- 
mens representing more than 1,100 of the 1,6100 rseOtg- / 
nized miiieral species. Its mudeus em>sist& ^ gifts 
made in ^ 1880’s and ISOO^s by Ihr^Liwas L; 
biurd, Dr. Ctoorg^ A. Koenig and 
Seamai^ i#o was bead 
cl the''Odlege ;fr(«k :3^ 
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eOTpto of the mueeam from 1028 to 1037, the year of 
his death. 

Thb Norwich Pharmacal Company has made an ap¬ 
propriation of $2,500 to establish two fellowships at 
Syracuse University for work on antibacterial agents 
under the direction of Dr. P. M. Ruoff. The fellow¬ 
ships have been awarded to R. D. Sprenger and F. W. 
Staab. 

Da. Geobou K. ANDEaaoN, technical aide of the 
Division of Medical Sciences of the National Research 
Council, Washington, D. C., has become secretary of 
the Council on Foods and Nutrition of the American 
Medical Association. 

, Db. Harold S. Adams, general superintendent of 
the Upjohn Company, has been elected a vice-presi¬ 
dent. Dr. E. Gifford Upjohn has been appointed 
medical director. 

Db. David A. Kbibs, assistant professor of botany 
of the Pennsylvania State College, has been appointed 
director of research and head of the school for wood 
airplane construction, designed for engineers and 
supervisors in inspection and production, of the Fair- 
child Aircraft, Burlington, N. C. 

Db. Jossph C. Bequaebt and Dr. Everett P. Veatch, 
of the American Foundation of Tropical Medicine, 
left on November 16 by plane for Uberia to make a 
study of the incidence of sleeping sickness among the 
natives of northeast Liberia and French and British 
Guiana. 

The British Ministry of Agriculture, according to 
The Times, London, has selected the following dele¬ 
gates to visit the United States to report on American 
farming eonditions and their lessons for British agri- 
eultute: Tom Peacock, a former president of the 
National Fanners’ Union; F. Rayna, executive officer 
of the Norfolk War Agricultural Executive Commit- 
toe, and A. R. Wannop, North of Scotland Agricul- 
tund College. 

Db. Hasvet N. Davis, head of the Office of Produc¬ 
tion Research and Development, which operates under 
the War Production Board in Washington, and Dr. 
Donald B. Keyes, chief of the ohemicel industries 
hraneh, are on a mission to Great Britain. They will 
ditKntss with the Ministry of Production and other 
Government departments toe exchange of technical 
information between the two countries, and they hope 
to eneoimige experts on both sides of the Atlantic to 
eaeh dtoer’s factories and factory operations. 

Cx^AHEKOE C. Little delivered on November 16 
th$ atotual Barnard Free Skin and Cancer Hospital 
l^jfetuxe the St. Louis Medical Society. He 

^ of Metodity in Human Can- 


EiBLV in November Dr. Carl G. Hartman, head of 
the department of aoology and physiology and chair¬ 
man of the Biological Division of the University of 
Hlmois, delivered a series of lectures in California. 
Before the Pacific Coast Society of Obstetrics and 
Gynecology, meeting in San Francisco, he spoke on 
“Recovery of Primate Eggs and Embryos” and on 
“Regenerative Capacity of the Monkey Uterus”; at 
the Institute of Experimental Biology, University of 
California, Berkeley, on “Some New Cell Types in 
the Vaginal Smear of the Rat”; before the Research 
Club, Stanford University, on “Instinctive Behavior 
as Illustrated by the Solitary Wasp” (with motion 
pictures); before the Loe Angeles Gynecological So¬ 
ciety, on “The Normal and the Hyperactive Ovary in 
the Menstrual Cycle and in Hyperplasia.” 

Apflioatioks for research fellowships in medicine, 
dentistry and pharmaej^ in the University of Illinois 
are now being considered for the year beginning Sep¬ 
tember 1, 1944. Appointments to these fellowships 
will be announced on January 1. Candidates must 
have completed a training of not less than eight years 
beyond high-school graduation. The fellowship car¬ 
ries a stipend of $1,200 per calendar year with one 
month’s vacation. Application blanks and further 
information may be secured from the Secretary of the 
Committee on Graduate Work in Medicine, Dentistry 
and Pharmacy, 1853 West Polk Street, Chicago 12, 
Illinois. 

The Society of the Sigma Xi will hold its forty- 
fourth annual convention on December 4, in Chicago 
at the Shoreland Hotel. Due to wartime conditions, 
the necessary business of the society, with ninety 
chapters in institutions of higher learning and forty 
alumni clubs in leading cities, will be confined to a 
single day. Attendance will be limited to delegates 
from ehapters and clubs. Petitions for the establish¬ 
ment of Sigma Xi chapters at five more universities 
will be received and acted upon at the national con¬ 
vention, Charters are being requested for chapters 
at Emory University, Atlanta; North Carolina State 
College, Raleigh; St. Louis University; Vanderbilt 
University, and Wayne University, Detroit. Dr, Har¬ 
low Shapley, president of tlie society and director of 
Harvard College Observatory, delivers the twenty- 
second annual lecture on December 3, in the Univer¬ 
sity of Chicago’s Mandel Hall, speaking on “Star 
Clusters and the DimenBions of the Galaxies.” Dr. 
Anton J. Carlson, who is the Hixson distinguished 
service professor of physiology, emeritus, at the Uni¬ 
versity of Chicago, makes the introduction. 

The autumn meeting of the Utah Academy of 
Science, Arts, and Letters was held at toe Utah State 
AgrMtmtol CoUege on November 13. A special fea¬ 
ture of toe prcftokm wns an address on “Experimental 




Nfihitioaal DeSdencieB” by Dr. M. M. Wiiitrobe, 
bead of the department of internal medicine of the 
IJniversity of Utah. Addresses at the general sessions 
were made also by Dr. N. A. Pedersen, dean of arts 
and sciences, Utah State Agricultural College; by 
Dr. £. £. Erickson, dean of arts and sciences of the 
University of Utah; by Dr. A. M. Woodbury, profes¬ 
sor of biology, University of Utah, and by Dr. 0. W. 
Israelsen, professor of irrigation and drainage, Utah 
State Agricultural College. Twenty-one contributed 
papers were read at three sectional meetings- The 
officers of the academy for the current year are: 
President, R. H, Walker, dean of agriculture and 
director of the Agricultural Experiment Station, Utah 
State Agricultural College; First Vice-president, Wal¬ 
ter P. Cottam, professor of botany, University of 
Utah; Second Vice-president, Vasco M. Tanner, pro¬ 
fessor of zoology, Brigham Young University, and 
General Secretary, I. 0. Horsfall, director of the 
Extension Division of the University of Utah. 

The National Malaria Society met conjointly with 
the Southern Medical Association in Cincinnati, from 
November 16 to 18, under the presidency of Brigadier 
General James S. Simmons, M, C., A. U. 8. A Sym¬ 
posium on the National Program for the Control of 
Malaria was held on November 18. The following 
officers were elected to serve during 1944: Honorary 
President, Dr. Frederick L. Hoffman, Los Angeles; 
President, G. H. Bradley, Atlanta; President-elect, 
H. A. Johnson, Memx>his; Stanley 

Freeborn, Atlanta; Secretary-Treasurer, Dr. Mark P. 
Boyd, Tallahassee; Member of the Editorial Board, 
Dr. Lloyd Roseboom, Baltimore, and Representative 
to the Council of the American Association for the 
Advancement of Science, Dr. E. C. Faust, New Or¬ 
leans. 

At the sixteenth annual meeting of the Central So¬ 
ciety for Clinical Research held in Chicago on Novem¬ 
ber 5, the following officers were elected for the year 
1943-44; President, Dr. Cecil J. Watson, Minneapolis; 
Vice-president, Dr. Willis M. Fowler, Iowa City; 
Secretary-Treasurer, Dr. Carl V. Moore, St. Louis. 
Councilors: Drs. Harold Feil, Cleveland; F. W. Madi¬ 
son, Milwaukee; Ovid 0, Meyer, Madison; Irvine H. 
Page, Indianapolis; William A. Thomas, Chicago, and 
John W. Scott, Lexington. 

CUFTON E. Mack, director of procurement, U. S. 
Treasury Department, will speak at the annual 
luncheon meeting of the American Standards Associa¬ 
tion to be held on December 10 at the Hotel Roosevelt. 
His address will deal with using standards to bring 
government requirements more nearly into line as a 
part of the American industrial system. Mr. Mack 
is in charge of all government lend-lease purchasing. 


This meetiitg marks the twenty-fifth anniventary of 
the founding of the American Standards AB 8 Ociati 0 n. 
Started as a result of the production problems of the 
last war, the association has in the past year com¬ 
pleted more than forty emergency jobs for the ormW 
services and industry, and is engaged on many others. 
R. E. Zimmerman, president of the organization, will 
give a brief address on post-war changes and develop¬ 
ments. H. S. Osborne, chairman of the Standards 
Council, will report on the year's work. Because of 
the special nature of this occasion, in commemoration 
of its twenty-five years of service to industry and 
government, the American Standards Association ex¬ 
tends a cordial invitation to all who wish to attend, 
whether they are members of the association or nqt. 
Further information in regard to the meeting may be 
obtained from the American Standards Association, 
29 West 39th St., New York 18, N. Y. 

Thk Long Island Biological Association, Cold 
Spring Harbor, N. Y., has received from Mrs. Henry 
W. dePorest, in addition to her gift of nine acres 
with buildings and her interest in the Sand Spit, a 
deed to some seven acres of land, adjacent to the first 
parcel, on which stands a residence which will serve 
as the homo of the director of the laboratory. 

Tub Journal of the American Medical Association 
reports that a Prank Wistcr Thomas professorship of 
medicine will be established at the School of Medicine 
of the University of Pennsylvania under the will of 
Mrs. Maria G. B. Thomas of Philadelphia, who died 
on September 15. The professorship will be a memo¬ 
rial to Mrs. Thomas's husband, Dr. Frank W. Thomas, 
who died on January 19, 1928. According to the will, 
most of the $200,000 estate is left ultimately to create 
the new chair. The residue is bequeathed to the uni¬ 
versity toward the endowment, and trust funds 
amounting to $50,000 will be added to it as the benefi¬ 
ciaries die, until $200,000 is accumulated. The holder 
of the professorship shall be the person who is recog¬ 
nized by the trustees as the head or chief professor 
of medicine at the medical school. If the endowment 
exceeds the amount necessary to establish the profes¬ 
sorship, or if the chair becomes temporarily vacant, 
one or more temporary Frank Winter Thomas fellow¬ 
ships in medicine will be set up. Any excess over the 
$200,000 limit fixed for the professorship is bequeathed 
to Germantown Dispensary and Hospital. 

Thb Journal of the American Dental Assoriation 
states that a list of minimum standards for dental 
departments in hospitals has been established by the 
American College of Surgeons. This list supplements 
the fifteen minimum standards already eatablisbed for 
distinct hospital services and departments and is a 
part of the hospital standardmation program of the 
American College of SurgeemB. 
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DISCUSSION 


ANGIOTONIN OR HYPERTENSIN 

Ik a letter to Soiekcs^ Helmer, Plcntl, Kohl- 
etaedt and Corcoran' BUggfest the term *4*6010 sub- 
fitrate” (a 2 globulin) for hypertensinogen or renin- 
aetivator. Uniformity of teniunology would be 
desirable, as it has become rather confusing, due to 
the fact that some substances have several names as 
follows: 

Buenos Aires Indianapolis Lewis and 

group group GoldhlatU 

Hy]>ertonsin Angiotonin Hyportenain 

Hypertenainogen Rein-activator Hypertensinogen 

Eipertenjamase Angi otonaae^ Hyper tensinaae 

Angiotonin- 1 
activator^ 

Nooquivaent • ‘ No equivalent 

Renln-lnhibi- 

tor» 

The last three terms have no equivalent in the 
Buenos Aires group terminology because the existence 
of the substances or actions implied have not been 
conclusively proved. 

As to which term should be used, angiotonin or 
hypertensin, it is a mutter of personal judgment. No 
priority can be claimed by either group, as the dis¬ 
covery of this substance was practically siinultaneouB. 

The objection against hypertensin because it **im- 
plies a participation in hypertension and an effective¬ 
ness in hypotension” would perhaps be valid for com¬ 
mercial use, a point which we have never considered. 
The term hypertensin appropriately describes its 
action of increasing blood pressure and, as Lewis and 
Goldblntt'* point out, it is eventually proved” to 
be the “cause of the elevated blood pressure, then the 
specific term hypertensin . . . will be more pertinent 
than the non-specific term angiotonin.” That it has 
a definite and important participation in renal experi¬ 
mental hypertension is, we believe, unquestionable. 

Xhe terminology of the Buenos Aires group **in 
which renin the enKyme acts on hypertensinogen . . . 
to liberate hypertensin(e) the vasoconstrictor (and 
pressor), which may be destroyed by hypertensinase, 
has a clarifying unity which, in a sense, is lacking to 
the parallel succession of renin, renin activator, angio- 
tonin and angiotonin inhibitor.”® To us it has the 
advantage of being simple, logical, of forming a homo¬ 
geneous group and of describing the action or origin 
of the substances. 

11. H. Page, O. M. Helmer, A. A. Plentl, K. G. Kohl- 
staedt and A. C. Corcoran, SontKOE, 9d; 153, 1943. 

*1. H, Pog^ 0. M. Helmer, K. G, Kohlstaedt, G. F. 
Sempf, A. 0. Corcoran and B. I>. Toylor, Ann. Int Med., 
s9 1943* 

. 3;I. k* Page and 0. M. Helmer, Jour. S^p. Med; 71: 
495 1949* 

*)B.i A; l«wii ud H. Ooldblfttt, BvU. IT. T. load. M«d., 

kSdlioiiftl. «ro«r. lied. IM: 828, 1842. 


The term renin-activator should be abandoned be¬ 
cause it conveys an erroneous idea. The term hyper¬ 
tensinogen is perfectly correct: in fact, the suffix 
**ogen” is used to denote “giving rise to” (glycogen 
gives glucose, fibrinogen, fibrin, caseinogen, casein, 
etc.). As to the new term proposed “renin substrate 
(a 2 globulin) it should be pointed out: (1) that the 
enzymatic nature of the reaction has not *‘been estab¬ 
lished beyond a doubt.”' There are several facts 
which make it probable, as we have repeatedly pointed 
out. But the matter cun only be settled by experi¬ 
menting with known concentrations of the pure sub¬ 
stances. The fact that reaction upproximately follows 
the equation for a first order reaction® can not be 
taken as a proof. (2) Moreover, if renin is really an 
enzyme, it might act on more than one substrate. For 
instance, pepsin acts on many proteins and calling one 
of them pepsin substrate would not identify it. (3) 
Adding another term (a 2 globulin) which describes 
its electrophoretic behavior would not help much. 
Moreover, it is not yet known whether hypertensinogen 
is all or part of the a 2 globulin fraction of scrum, or 
only accompanieB this fraction, and it remains to be 
proved that this fraction always contains hyperten¬ 
sinogen. 

The addition of a new long and not too happy term 
for a substance, which has already four, would hardly 
simplify the terminology. 

E. Braun Menendbz 
J. C. Fasciolo 
B. A. Houssat 
L. F. Leloik 
J. M. Munoz 
A, C. Taquini 

THE TRIPTANE PROCESS 

Triptanb is the most powerful hydrocarbon known 
for use in internal combustion engines. Its antiknock 
properties are of such magnitude that no commercial 
engine has been built which is capable of utilizing the 
full power value of pure triptane. When used as a 
component of aviation gasoline, it greatly enhances 
the performance of present-dny aircraft engines and 
makes possible the design of future engines of even 
greater power and efficiency. 

Although its existence has been known for years 
and some of its physical properties have been deter¬ 
mined, triptane has been a laboratory curiosity be¬ 
cause the known methods of producing it involved the 
classical but impractical Qrignard reaction, or fine 
di-methyl as a reactant. Reported costs for producing 
triptane in very small amounts in the laboratory by 

Chent; 1471 
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these methods have run to auoh fantastic figures as 
over $3,000400 per gallon. It has been reported that 
a batch of several hundred gallons of triptane was 
produced within the past two years for experimental 
purposes at a reported Ogn^e of $40.00 per gallon. 
Even if the cost did not preclude the use of triptane 
for war purposes, the consumption of critical mate¬ 
rials needed to produce it by previously known meth¬ 
ods would not justify its production. 

The authors, working with materials at hand and 
available in quantity, made the discovery which makes 
possible the commercial production of this fuel. They, 
together with the technical staff of the Universal Oil 
Products Company, made possible the production of 
triptane at an estimated selling price of less than 
$1.00 per gallon. 

The process consists of two steps. The second step 
of the process involves the formation of triptane from 
a selected cliarging stock produced in the first step. 
Based on the material charged to the second step, 
liquid recoveries of over 90 per (tent, are obtained of 
which over 50 per cent, is triptane. 

The process, when operated to make the largest 
quantity of triptane available as a blending agent, 
yields two other valuable hydrocarbons, in themselves 
of great value in aviation blends. These hydrocar¬ 
bons, 2,3-dimethylbutane and 2,3-dimetbylpentane, are 
superior to alkylate as blendixig agents for aviation 
gasoline. 

Table 1 gives the physical properties of individual 
hydrocarbons produced by this process; 


TABLE 1 


Compound 

B,P., ‘C. 

XT ^ ep Refractive 

Speciac 

gravity 

S.S^dlmethylbutanQ . 

. &8.0 

-128.8 1.8760 

0.6620 

;i,2,3'trimettay] butane 

. 80.8 

- 26.0 1.8804 

0.6001 

(ttlplane) 

2.3-dlmethylp«ntane. 

. 80,7 

.... 1.3020 

0.6044 


The relatively high freezing point of pure triptane 
does not preclude its use in aviation fuels. Blends 


eontaining up to about 85 per cent, triptane do 
freeze above -78® C. (-168® F.). 

The product of the reaetioii is saturated and free 
of impurities so that no additional refining treatment 
is neoeesary to pmnit its use in aviation fuels. The 
process has been operated to date for 306 hours in a 
pilot plant with no indication of dedine of catalyst 
activity. 

No new or unusual materials are needed for the 
reaction or process. The raw materials are condens¬ 
able gases produced in petroleum refineries as by¬ 
products of catalytic and non-catalytic cracking or 
reforming of petroleum oils. The catalysts are read¬ 
ily available in large quantities. No special equipment 
or materials used in the process plant ore necessary 
other than regular equipment employed in refineries. 
The temperatures and pressures employed are well 
within refinery experience. Vladimib HABNaBai 

V. N. Ipatikit 

tTmvERSAi, Oil PaoDUi^fi Gompamt, 

Chicago 

CONCERNING TRANSLATIONS OF GEO¬ 
LOGICAL TEXTS FOR SOUTH 
AMERICAN STUDENTS 

In a recent issue of Soisnoe (September 3) there 
is a letter concerning the translation of American text¬ 
books of geology for use in South America. It would 
be very fine to have two or three with which I am well 
acquainted translated, but I would make the sugges¬ 
tion that, if this were done, illustrations from South 
America be included. That means that some one from 
one of the South American universities should woilc 
in collaboration with the translator. 

I also wish to caU the attention of those who might 
be interested in this subject to the fact that there is a 
very excellent two-volume work on the geology of 
Argentina by Windhausen, in Spanish. 1 consider 
this an excellent book, and I doi^t if the people in 
Argentina would prefer a translation of a North 
American text to this one. Wabben D, Suixh 

Univebsxtt or Oarnmn 


SCIENTIFIC BOOKS 


CHEMICAL SPECTROSCOPY 

Chemical Spectroecopy. By Pbofebsob Wallaob R. 

Bbodk. Second edition, xi + 677 pp. Itlugtrated. 

New York: John Wiley & Sons. $6.50. 

Tbx second edition of this book elosely follows the 
general plan of the first. All phasee of epeotroseopy 
are ooneidered, ae the chapter heeding ehow. The 
illoetrations are very numeroue, and some which were 
iadifitibet in the first edition are now very estiefae* 
tory; 04 )., F^. 3.36) p. 6i} Fig. 4.2, p. Tlj Fig, 4.7, 
p. 80. Some of the photographs of apparatus, top, 
are dearer. 


The valnable liste of referencee have been brooght 
np to date; it is intereetiag that a total list of 259 
references in the first edition is now expanded to 
The book will be of partienlar nee to the praetleal 
man, and to him it can be warmly reoQfiuttended; 
Theoxetmal diaonaeione are leas happily deitt wdi^ 
however. At the opening of ^ ehapti^ on 
anee and CSumisal StraetBio;'* a pedimiaiiiy , 

sioo of relonanee is given can eonra^ ^ 

Httle'to tnaotiaainiod -^Uh 
ad^piato Aiinition -or ' 'I'Ol '• . 
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tkeory of valency is reviewed, a definition of resonance 
is provided which is open to serioxis objections. 

It is implied—particularly in the use of the expres¬ 
sion ^'equilibrium mixture”—that distinct molecular 
species corresponding" to the extreme electronic for¬ 
mulae of resonating compounds are capable of inde¬ 
pendent existence. 

The word resonance undoubtedly suggests some kind 
of rapid oscillation or vibration to many people. 
Nevertheleas, no such change, quick or slow, is actually 
present, and a resonating compound is not a mixture. 
It seems unfortunate to add to the confusion by using 
the word “vibrator” (p. 259) for a part of a molecule 
which is capable of resonance. 

The reader is cautioned aginst confusing resonance 
with tautomerism (p. 137), yet a typical tautomeric 
equilibrium is given in Fig. 6.11c (p. 143) as an ex¬ 
ample of resonance. Similar confusion is reflected in 
Fig. 8.41. Ill Fig. 6.11c, too, the equation purporting 
to show resonance within the molecule of quinone is 
obviously incorrect; the dipolar structure shown has 
two positive charges. 

The relationslii]) implied by the ciiption for Fig. 

9.29 is at variance with the text. If the unsyinmetrical 
dj^e shows a deviation in 1 max., it would absorb at 
some shorter wave-length than the mean of the values 
of A. max. of tlie related symmetrical dyes, whereas 
the caption is so worded that the unsymmetrical dye 
appears to absorb at longer wave-length than either 
of the symmetrical dyes. Actually none of these 
curves is that of u dye which contains a thiaxole ring; 
they are the spectra of l,l'-diothyl-2,2'-, 2,4'- and 
4,4'-carbocyanine iodides, taken in the order A, B, C. 
Incidentally, the term “degeneracy” is used in Fig. 

9.30 where “deviation” is meant. 

Aside from these criticisms, however, this volume 
contains such a wealth of material that it may confi¬ 
dently be expected to appeal to a wide circle of reail- 
crs. 

L. Q. S. BmwKKH 

Eastman Kodak Company, 

BocnicBTBR, N. Y. 

SPECIAL 

DSSTHIOBIOTINi 

During the work leading to the proof of structure 
of biotin,® a procedure devised for the hydrogonolysis 

i^The authors wish to thank Dr. E. T. Major and the 
Eosearch Staff of Merck and Company, Incorporated, for 
BOpplies of biotin. Tbo authors also wish to express their 
&ppre<da1dou to Dr. 3. H. Eactiele and E. C Funk, Jr., for 
ta?o mloroaxialyses, and to Miss Carol Tompkins and Mrs* 
CtlSdUi mUs for technical assistance in the bioassays. 

» V* dtt Vigneaud, Scirnoe, 96: m, 1942. 


TEMPERATURE 

Temperature Measurement. By Robert L, Weber* 

Frontisp., x + 171-f*6 pp.; 3 pis. Ann Arbor, 

Mich.; Edwards Brothers, Inc. $2.60. 1941* 

The scope of the book is considerably broader than 
the title indicates; it might better have been called 
“Heat Measurements.” There are chapters on heat 
transfer, radiation, calorimetry, thermal analysis and 
elementary thermodynamics. From the outside read¬ 
er's point of view this is a defect, for none of these 
subjects can be treated in such brief chapters in more 
than a very condensed and—for the elementary stu¬ 
dent—inadequate way. On the t)ther hand, the au¬ 
thor, who is on the teaching staff of the School of 
Chemistry and Physics of Pennsylvania State College, 
have found that his students were not getting, 
from other physics courses, a point of view’ or insight 
that he wished them to have on some of these subjects, 
and may have inserted them for local and practical 
reasons. Thirty pages are devoted to laboratory ex¬ 
periments intended for instruction. 

The chapters that do hew to the line cover expansion 
thermometry, resistance thermometry, thermo-electric 
pjTornetry, radiation {including optical) p.vromctry, 
special methods of temperature measurement, inea- 
surtmienl of extreme temperatures, the International 
Scale, temperature recorders and temperature ccrntrol. 
The chapter on control, six pages long, can hardly do 
more than tell the student that there is such a thing 
as automatic control and hint at its complexity. It is 
a subject still badly in need of a good write-up. 

The job of offset printing from typescript copy is 
quite satisfactory with the exception of illustrations 
of the half-tone variety, wbi4di are not well adapted to 
this method of reproduction. 

This looks like a book that will be useful to any 
teacher or student concerned with measurements of 
energy and temperature. 

Robert B. Sosman 

Eesearch Laboratory, 

United States Steel Corporation, 

Kearny, N. J. 

ARTICLES 

of organic sulfides^ was applied to biotin methyl ester 
The resulting product was named desthiobiotin methyl 
ester, and was formed from biotin methyl ester by 
the replacement of the sulfur atom in the molecule 

s E. MoKiugo, D. E. Wolf, 8. A. Harris, and K. Folkera, 
Jour, Am. Chem. Soe., 65: 1013, 1943. 

* V. du Vigneaud, D* B. Melville, K. Folkers, D. E. Wolf, 
E. Mosingo, J. C. KeresEtesy and S. A. Harris, Jour. JBiol . 
Chem., 146; 476, 1949. 
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by two hydrogen atoms, as indicated by the sccom- 
panying structures. 

Vigorous treatiTient of desthiobiotin methyl ester 
with acid or alkali yielded t,n-diaininopelargonic acid 
which by treatment with phenanthrenequinone yielded 
the same quinoxaline derivative as synthetic t,n*di- 
aminopelargonic acid.* 

In line with our study of the relationship of struc¬ 
ture to the biological activity of biotin, which we have 
under way, an investigation of the biological effects 
of desthiobiotin was undertaken. While all phUses 
of the investigation of this compound arc not yet 
complete, we feel it worthwhile to make a preliminary 
report at this time, in view of the surprising yeast- 
growth activity of this compound. We have found 
that desthiobiotin is equally as effective us biotin in 
stimulating the growth of Saccharomyces cerevisiae, 
and produces a readily noticeable growth effect in a 
concentration of less than 1 part in 400,000,000,000. 

The previously published method* of preparing 
desthiobiotin methyl ester by refluxing an alcoholic 


heated wiidi oot^tinuoug at for 16 ndisatea* 

At the end of this time, the nickel was eentril^iged 
down and washed with 2 co of 0.5 per cent. NaaCO^ 
solution and twice with 2 ee of water. The combined 
solutions were acidified to Congo red with HCl and 
concentrated to 2-3 cc. Fine needles separated from 
the solution during the last stages of concentration. 
These were removed and washed with water. This 
fraction, micro m.p. X62-7°, weighed 36 mg. By con¬ 
centration of the mother liquors and then eontinuous 
ether extraction for 5 hours an additional 6 mg, m.p. 
147-162® were obtained. Two recrystallusatiohs of 
the crude desthiobiotin from water yielded the pure 
compound, m.p. 157-8®. 

C,oH«OftN, Calculated, C 56.04, H 8.47, N 13.08 

214.3 Found, 56.30, 8.58, 13,12 

The desthiobiotin was tested for its biotin activity 
by the yeast-growth method of biotin assay,® in which 
Strain 139 Saccharomycea cerevmae was used. Under 
our conditions of assay, both biotin and desthiobiotin 



solution of biotin methyl ester with Raney nickel for 
several hours was found unsatisfactory for the prepa¬ 
ration of the pure compound. Various samples of 
desthiobiotin methyl ester prepared in this manner 
showed differences in melting point and varying de¬ 
grees of biological activity. Separation from undesir¬ 
able side-products was difficult. In no case did we 
obtain a product with an activity approaching the 
activity reported here for the pure product. Treat¬ 
ment of biotin (free acid) under the same conditions 
was equally unsatisfactory. 

We have now found that by carrying out the desul- 
furisation of bit)tin in aqueous alkaline solution and 
for a short period of time, excellent yields of pure 
desthiobiotin can be obtained. In this way we have 
prepared desthiobiotin of constant melting point and 
biological activity. The compound was characterized 
by analysis and by conversion to t,tj-diaminopelar- 
gonic acid. 

60 mg of biotin were dissolved in 15 cc of 0.6 per 
KotCOa, and approximately 2.5 gm of Raney 
prepared at 50® were added, The mixture 


produced similar growth curves with a half-maximum 
growth increase at a concentration of 1 part in 
4.76 X 10^®. Desthiobiotin is therefore, on a weight 
basis, fully as active as biotin for this strain of yeast. 
On a molarity basis, desthiobiotin, because of its 
slightly lower molecular weight, is somewhat less effec¬ 
tive than biotin as a yeast-growth factor. 

In conformity with our hypothesis that the xa*ea 
grouping of biotin is essential for the cohilbination 
of biotin with avidin,® we find that the yeast-growth 
activity of desthiobiotin is also inhibited by avidin. ^ 

That such a deep-seated olionge in the structure of 
the biotin molecule rfiould result in a compound of 
such a high order of biological activity is indeed sur¬ 
prising. However, that desthiobiotin cap not Mpla^ 
biotin in the media for all miero-^orgahiSms whixdt 
quij!« biotin is demonstrated by our finding that d^ 
thiobiotin does not stimulate the gtayrth of JUfctobeClt 
lu$ co^ei. The effect of desthiobiotin on venous 

iB. B, R. K IMtin end S, X 
A<m. Ckem. B$c., 62: 175,' 

s V* du ''Tigheaud* -%4 ' ' ’S. fi 





und on xnamzi&iib nnd birds remains 
to be investigated. Donald B, Melvilla 
Kakl Ditthbr 
Gborqb Boswouth Brown 
Vincent vu Vignbaud 
Depart VENT 07 Biooheuistbt, 

OOiUTBLL ITnivebsitt Mbdigal College, 

New York, N. Y. 

RATIONS FOR THE STUDY OF THB RELA- 
TIVE NUTRITIVE VALUE OF 
FATS AND OILS 

Data have shown butter fat to have superior 
growth-promoting value for the albino rat as com¬ 
pared to certain vegetable oils: (1) on a diet of 
imneralized raw skimmed milk into which the various 
fats and oils have been homogenised;^ (2) on a basal 
diet of ether-extracted mineralized skim milk powder*; 
and (3) on a synthetic type ration containing lactose 
32, casein (fat free) 28, liver extract 1-20^ 6, salts 6, 
fat 28> and vitkopdoia.* 

Since at the present; thne there is great interest in 
the nutritional value of we felt that our data 
would be of aid to workers in the field. In the 
present study weanling albino male rats of the 
Sprague-Dawley strain were given ad libitum a basal 
diet of the following composition: lactose 48, casein 
(fat free) 20, fat 28 and salts IV* 4 per cent., respec¬ 
tively. Vitamins added per 100 gm of ration: thiamine 
0.6 mg; riboflavin 0,5 mg; nicotinic acid 0.625 mg; 
pyzidoxine 0.625 mg; calcium pantothenate 5.0 mg; 
p-amino benzoic acid 30.0 mg; inositol 100 mg; choline 
260 mg; p-oarotene 0.56 mg; a-tocopherol 2.24 mg; 
calciferol 0.014 mg; and 2-methyi-l, 4-naphthaquinone 
0.21 mg. The results recorded in Table 1 show Uie 
average number of grams gained during the period of 
six weeks by rats fed butter fat or com oil on both 
the 32 per cent, lactose ration* and on the 48 per cent, 
lactose ration. Rough and discolored fur coats, blood¬ 
stained noses and scaly paws (when the humidity was 
not abnormally high) were noted in the rats fed the 
48 per cent, lactose ration containing corn oil. Thus 
greater differences were found between the nutritive 
value of butter fat and com oil in the young rapidly 
growing rat when the lactose content of the ration was 


raised from 32 to 48 parts, and the liver concentrate 
was omitted entirely. 


TABLE 1 



32 per 
cent, 
lactose 
ration 

48 per 

cent, lactose ration 

ESxpeHment No...... 

V* 

78 

81 

84 

No. of rati on each 

fat.. 

15 

6 

6 

6 

Butter fat Gain in 

six weeks ...... 

197 xro 

164 gm 

174 gm 

106 gm 

Corn oil. Gain In 

six weeks . 

108 gm 

124 gm. 

131 gm 

118 gm 

TMfference .. 

29 gm 

40 gm 

43 gm 

36gro 


TABLE 

2 




Average 

Diet exclusive of fat 

Pat 

gain in 
gm in six 



weeks 

Bkim milk powder 70. 

Butter fat 30 

219* 

Bklm milk powder 70. 

Corn oil 30 

200* 

Difference . 


19 

Skim milk powder 00, lactose 

20 . 

Butter fat 30 

214 

Skim milk powder 50, lactose 

20 . 

Corn oil 30 

172 

Difference . 


42 

Skim milk powder 00. dextrose 

20 . 

Butter fat 30 

221 

Skim milk powder 50, dextroso 

20 . 

Corn oil 30 

217 

Difference . 


4 


* Average of 12 male rata. 


Likewise, an increased level of lactose on a skim- 
milk powder basal ration accentuates the difference 
in the nutritive value of butter fat and com oil. The 
ration was prepared as described,* and the experiment 
set up as shown in Table 2. These data represent the 
average growth over a six-week period by six male 
rats, in each group. 

It is apparent that lactose has an as yet unknown 
effect on intestinal conditions which is counteracted 
by butter fat but not by corn oil. 

R. P. Gbyer 
R. K. Boutwell 
C. A. Elvbhjev 
E. B. Hart 

Department of Biochemistry, 

College or Agriculture, 

University or Wisconsin 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 

THE fractional CEFHALIN-CHO- used as an index of increasing or decreasing hepatic 
LRSTRROL FLOCCULATION TEST pa^logy. The modification consisted in the utilizo- 

. In ft recent communication, Bruger^ proposed a tion of increasing dilutions of serum with saline and 
cephalin-eholesterol floooulation test to be noting the flocculation according to the procedure 

; originally described by Hanger.® The data presented 

BehftnK U* A. Blvfthjem and E. B. Hart, Jour, m , . .. i -S-fl--- 

t A firt-^froo wftter extract. One part eqaals twenty 
: ; 0eyer, C. A* Elvehj«m a»d Ef B. pai^ of whole fresh liver. 

and K B. Harii /<wr. Biol Chem., mi 
















500 


8CISNCE 


Vox. 06, £556 


in support of the modified test does show that, when 
repeated at various intervals, changes occur which 
could be interpreted as indicative of increasing or de¬ 
creasing dysfunction. 

In the applicatioti of a similar procedure to routine 
studies, we studied a series of normal individuals, 
using the proposed fractional test.* It was noted that, 
whereas with 0.2 cc of undiluted blood serum a nega¬ 
tive reaction would occur in nearly every instance, a 
positive reaction was noted when 0.1 cc of saline- 
diluted serum or less was employed (Fig. 1). This 


FLOCCULATION AT VARIOUS DILUTIONS OF 
SERUM WITH SALINE 



ml Diluted Blood Serum 


was particularly the case with greater dilutions of 
serum with saline, so that with 0.01 cc of diluted 
serum a definitely positive reaction usually occurred. 

Accordingly, it is obvious that the fractional ceph- 
alin-cholcsterol flocculation test by means of serial 
saline dilutions of blood serum is not a valid procedure 
for following alterations in hepatic function, 

I. Arthur Mirsht 
Ruby von Brecht 

Station Hospital, 

Mumi Beach Trainino Base, AAFTTC, 

Muui Beach, Fla. 

* F, M. Hanger, Jour, Clin, Invest,, 18: 261, 1989. 

# We are indobM to Dr. David Klein, The Wilson Com- 
prav, for generous supplies of a standardisKed Oephalin- 
Cholwterol mixture. 


A TECHNIQUE FOR BIFFERENTIATINO 
THE CELLS OF THE PITUITARY OF 
THE RAT 

It is well known that procedures worked out for 
staining human tissues do not always give good results 
when used on animal tissues. In connection with some 
work done in this department it was necessary to de¬ 
vise a stain to diifcrentiato the acidophils and baso¬ 
phils of the pituitary of the rat. Mallory connective 
tissue stain, using the procedure described in Mallory, 
^‘Pathological Technique,** does not give satisfactory 
differentiation, but the adaptation here described, 
using somewhat different dye concentrations, different 
staining times and a different staining temperature, 
has given excellent results. The procedure is as fol¬ 
lows: 

Fixation: Fix in Ilelly fluid and imbed in paraffin. Cut 
sections 4 micra in tbicknoss. 

Staining: (Note: Control each step imdnr the microscope; 
all times given are average). 

(1) Stain approximately 5 minutes in a 0.1 per 
cent, (aqueous) solution of acid fuchsiii. 

(2) Wash in water, then differentiate 1-2 min¬ 
utes in water containing 8 drops glacial 
acetic acid per 100 cc. 

(3) Aniline blue stain 


Aniline blue (w.s.) . 0.6 gm 

Orange G . 1.3 “ 


Phosphotungstic acid 1 per 
cent, (aqueous) solution 100.0 cc 
Stain at 35-40 degrees 0 for 10-15 minutes. Wash off 
excess stain in water. 

(4) Dehydrate quickly in 05 per cent, and 
absolute alcohols. Clear in xylol, mount 
in balsam. 

Miriam Reeb 

Department of Biochemistry, 

School of Hygiene and Public Health, 

The Johns Hopkins UmvEReiTT 
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THE MEXICAN VOLCANO PARICUTIN’ 

By Dr. PARKER D. TRASK 

U. s. OKOLOQIOAL SURVEY 


The new volcano in Mexico, El Paricutin (pro¬ 
nounced Pah-r^c-koo-teen) i? a unique geological 
phenomenon; for, before our very eyes, it has sprung 
into existence and has grown to a very respectable 
height of 1^00 feet, all within a period of 8 months. 
It lies within a region in which no previous volcanic 
activity has been known within the memory of man, 
though in 1759 the volcano El JoruUo, some 60 miles 
to the southeast, likewise suddenly was bom, grew to 
a height of more than 1,000 feet within 5 months, and 
then quieted down, never more to erupt violently. 
Will Paricutin do likewise? That remains to be seen, 
for at present it is still going strong. 

For the first time in their lives geologists have been 
able to observe in a single volcano all stages of its 
history, Paricutin exhibits many of the features of 

A Address presented before the Geologic Section of the 
New Tfork Academy of Sciences in New York, October 4, 
1948. PubUshed by permLssion of The Director, Geologi- 
cid Survey, U. B, D^rtnwnt of the Interior. 


other volcanoes; but other volcanoes have been encoun¬ 
tered by geologists after they have been in existence 
for some time, and their early history is unknown. 
The early history of Paricutin therefore fills impor¬ 
tant gaps in our understanding of volcanism. 

To me the most outstanding aspect of this volcano 
is the incredible rapidity with which it grew. Within 
one week it was 650 feet high and within 10 weeks 
it was 1,100 feet in altitude. Up to this time, all the 
material in its cone had come from fragments that had 
been blown into the air from the volcano. No lava 
came from the cone until nearly four months after 
the eruption started; and then, contrary to some popu¬ 
lar reports, it did not flow over the lip of the crater. 
Instead, it broke through the sidea of the cone, under¬ 
mining the overlying fragmental material. Lava ap¬ 
peared within two days of the first explosion, but it 
issued quietly from a fissure about 1,000 feet north 
.of the ekplosive vent 
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Geologists have been observing Parieudn practically 
from its inception. Dr. Ea^qttiel Ordonez, the grand 
old man of Mexican geology, despite some eight 
decades of age, reached the volcano, together with 
some associates from the Institute Geoldgico de 
Mexico, within two days of its birth; and he has 
actively been watching its development ever since. 
Senor Teodor Flox^^s, director of the Institute Ghjo- 
16gico, has devoted all available facilities of his insti¬ 
tution to the study of Parlcutin, and the passionate 
interest he has sho^vn in this volcano would gladden 
the heart of any scientist. 

Dr. William P. Foshag, of the U. S, National Mu¬ 
seum, in charge of the war-minerals work of the U. S, 
Geological Survey in Mexico, has been making a sys¬ 
tematic study of Paricutin, and I am indebted to him 
for practically all statements in this paper not based 
on my own observations. In addition, many other 
geologists have visited the volcano. Therefore even¬ 
tually a rather complete record of its history will he 
available. I saw Pancutin three times; first, a week 
after its birth; a second time when it was nearly three 
months old; and once again, a month later, when I 
flew over it in an airplane during one of the stages 
when lava was pouring from the cone. 

Pancutin is located in the state of Michoaean, 200 
miles in airline due west of Mexico City in the Sierra 
Mad re Occidental, which forms the west boundary 
of the high plateau that occupies the central part of 
Mexico. The volcano is situated in an area of forested 
hills and cultivated lowlands, and the base of the cone 
lies about 7,500 feet above sea level. 

Paricutin is readily accessible. In the early stages 
an automobile could be driven to the front of the 
advancing lava flow, but now so much ash has fallen 
that the only practicable approach is by road to San 
Juan do Parangariedtiro, where horses are available 
for visitors to the volcano, four miles distant. San 
Juan is 15 miles by passable dirt road from Uruapan, 
which in turn is 300 miles by excellent paved road or 
by rail from Mexico City. Frequent comfortable bus 
service is maintained between Mexico City and Unm- 
pan, and the ride is one of the most beautiful in the 
whole world. Good accommodations are to be had in 
Uruapan and frequent bus service to San Juan is 
available. Costs are surprisingly low. 

Paricutin is located in a region of volcsanic rocks 
consisting of essentially the same andesitic basalt as 
its own lava. Several hundred volcanic cones lie 
within a radius of 75 miles of the volcano. These 
are of all ages; some are so fresli that they can hardly 
be more than a few hundred or a few thousand years 
old; others are so dissected by erosion that they must 
^ many tens of thousands of years in age. Most of 
them are dnder oones-^that is/eones composed of 


debris bioirii frorh a vent In Ihe ground} are 

composite cones cansisting of both lava and fragmen¬ 
tal jnaterial. They rar^ in height mainly from 200 
to 800 feet. The hipest rises some 4,000 feet above 
the surrounding country. The soil is rich and is de¬ 
rived from volcanic ash and interbedded lava. Host 
of the cones are conical and have small craters, but a 
few consist of rings of fragmental material, 200 feet 
or less in height and some hundreds of feet in diame¬ 
ter. One such abortive cone is situated about one mile 
northwest of Paricutin; another lies some miles to the 
east. Prom the air this latter cone stjems to be some 
3,000 feet in diameter and less than 200 feet in height. 
It contains within it, but somewhat off center, a simi¬ 
lar ring-like ridge about 1,500 feet in diameter. 

The first intimation that aoinethiiig was about to 
happen was an account in the newspapers about Feb¬ 
ruary 12, 1943, that 25 to 30 eiirthquakes bad been 
felt the previous day near the town of San Juan de 
ParangariovUiro. Each day thereafter increasingly 
more tremors were reported, and on Pebruaiy 19 some 
300 earthquokes occurred. The next day the eruptions 
started. 

Stories of the beginning of the volcano are legion, 
and as time goes on they probably will become more 
varied. One of the most colorful is that a farmer 
while plowing his field turned over a stone, whereupon 
lava gushed forth and, like the headless horseman in 
the Legend of BJeepy Hollow, raced doWn the furrows 
behind him as he fled. This story of course is fan¬ 
tastic; in the first place, no Mexican would plow a 
furrow down hill, and in the second place, the Pa^ctsp* 
tin lava was too viscous to flow rapidly. 

The most reliable story is that a farmer, Dionisio 
Pulido, while plowing noticed a column of smoke 
about three inches in diameter spiralling upward from 
A small hole in the middle of the Md. Thii^mg that 
he had inadvertently started a fire he went over to the 
smoke and put it out by placing a stone over the hole. 
He continued plowing and sometime later locdced 
around and saw smoke emerging from the ground in 
greater force. He went forthwith to inform the 
Presidents of the town of San Juan, who sent a gronp 
to see what was happening, iJpon arriving at the 
spot three hours later these people found a hole nime 
30 feet in depth from which dense clouds of dark 
smoke were issuing. About ten that night, Febr^iary 
20, ^0 first explosion oeeumd, and since that 
the volcano has been erupting steadily* 

When I first vkited the volcano, on February 28, a 
little over one week after its inception, the exploaicani 
were coining kt fairly regular intervak of 4 se^nds^ 
At times two explosions woidd oome tp 
sion ; at other times the 
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of ^tiat force, oecasioxiEl }ou4 outbtirctgt 

oeciurred* 0o« was strong enougb to knock me oil 
balance while walking «ome 3,000 feet from the crater. 

The Booud from the explosions seemed to originate 
within the crater at about the level of the ground, 
though occasional explosions took place in the ash 
cloud 500 feet above the top of the cone. Each ex¬ 
plosion from the crater acted like a giant gim burst. 
The luaterial was ejected from the throat of the vol¬ 
cano in a cylindrical column to a height of 400 to 
800 feet above the top of the volcano, and at this 
point, like water in hydraulic jump, suddenly formed 
dark expanding cumulus clouds of ash that billowed 
upward to a height of 6,000 to 8,000 feet above the 
ground, where steam would b^gm .to condense. With 
increasing altitude the ash cloud beloaiue progressively 
whiter with water vapor until some 10,000 to 12,000 
feet above tht^ ground, where it was nearly pure white. 
The column of vapor continued upward to about 
15,000 feet and was carried eastward in a horizontal 
cloud bank from Which columns or large puffs of 
vapor curled upward for another 2,000 or 3,000 feet, 
like ostrich plumes sewed tandem on an ermine scarf. 

At this time the material ejected from the crater was 
thrown upward at an angle deviating from the vertical 
by 10°, much as if it were coming from a sharply 
defined conduit. As a result of this inclined direction 
of outburst, more material fell on the west side of the 
cone than on the east, thus causing tlie top of the cone 
to be lopsided. In the course of four hours the angle 
of ejection changed gradually back to vertical and two 
hours later was deviating 6 degrees to the east, thus 
causing the east side of the cone to build up faster 
than the west side. 

The column of ash ascended nearly vertically but 
was deflected slightly eastward by the wind. Trains 
of cinders, one-eighth to one-half inch in diameter, 
rained down from the ash clouds on the lee side of 
the cone. They were cool, light and very porous, and 
they sounded like sleet as they fell on one’s hat. Few 
coders were falling more than two miles from the 
Volcano. At this distonee the ground was just barely 
covered by them. Fine particles of ash were trans- 
poarted grmter distances than cinders, and covered the 
conittry mde in delicate films for as much os 15 miles 
4 way on the leeward aide. The ash and cinders were 
18 in^es thick 500 feet from the edge of the cone, 

: wyck was the doseet to the yoloano my courage por- 
V 

At this point the ground was pock-marked with pits 
in diameter where large fragipents 
buried themselveB in the ground. The 
^iatanOe between bamb->pits at ^this point was 
38 minut^ while I was 
'two ;bonibs 'Wiihia'''300L feet. One 
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bomb more than four feet in diameter landed 25 feet 
away.. For awhile as it was coming down it looked as 
though it might make a direct hit, and the problem 
was which way to run, but eventually it veered slightly 
and the next moment it came down with a largo whoosh 
and whistle, and buried itself. The top was about one 
foot beneath the surface of the ground. A piece 
broken from it was hot enough to light cigarettes. 
Another bomb two feet in diameter, landed 50 feet 
to the rear, breaking an oak limb eight inches in diam¬ 
eter, much as if it were a cleaver cutting a bone. This 
bomb buried itself three feet in the ground. It came 
down five feet from so/ne girls, who immediately re¬ 
tired to a more discreet distance. 

Most of the fragmental material ejected from the 
volcano in this stage of its history consisted of bombs, 
rather than of ash or cinders. With each explosion 
the bombs wei^e blown 2,000 to 3,000 feet into the air. 
Most of them landed on the cone; the greatest distance 
at which I found a bomb was .3,500 feet from the 
center of the volcano. The bombs went so high that 
it took from 10 to 15 seconds for most of them to fall, 
after they had reached their greatest height. They 
w'ere roughly spherical and ranged in size from a wal¬ 
nut to a big house. Most of thetn were between three 
and five feet in diameter. The large^st I saw was a 
block 50 feet in diu/ueter, wliieh was blown 300 feet 
above the top of the crater; that i.s, 850 feet above the 
ground. Nearly all the bombs when tliey landed were 
so thoroughly solidified ns not to change in shape, 
though many when they struck tlie sides of the cone, 
broke into pieces, A few were still liquid when they 
landed and splattered out like pancakes on tlie ground. 
Bombs of this type did nc>t penetrate the earth for 
more than three inches. Others rotated slowly in the 
air, gradually thinning in the middle, and before they 
fell separated into two tear-shaped bodies. Some, 
after coming to rest on the cone, smoked for a con¬ 
siderable time, certainly for as long as 15 minutes. 
Most of the bombs consisted of highly vesicular basalt, 
but a very small proportion were composed of a light 
medium-grained granitic rock that looked like dioritc. 
These granitic rooks were angular, and not vesicular. 
They evidently were blown from the conduit through 
which the lava was coming. 

Most of the bombs landed upon the sides of the 
cone, ricocheting down the side until they came to rest. 
The aides of the cone were remarkably even and were 
at an imgle of 33° with the horizontal. The volcano 
at this time was 550 feet high and 1,700 feet in diam¬ 
eter at the base. The diameter of the crater at the top 
of the cone was 250 feet, and the orifice from whirii 
the material was ejected seemingly was about 76 feet 
in diameter. 

voleatio at night is a mn^ifleent, never4o'be- 
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forgotten sight. Nearly all the bombs that are blown 
from the crater are red hot, and they shower up like 
a gigantic Fourth-of-July flower-pot. The floral effect 
is complicated by the fact that four or five subsequent 
explosions have taken place before the bombs from 
any one explosion have all landed. Thus some bombs 
are going up, some are just arching over at their 
highest point, and others are falling. After the bombs 
strike the sides of the cone they cascade down in great 
fiery arcjs. Some come to rest on the sides; others roll 
to the bottom. The glow from the cone comes and 
goes, depending upon tlie number of bombs that fall 
and the interval between explosions. Big outbursts 
cover the whole volcano, and the cone progressively 
lightens up in an ever larger descending curtain of 
fiery red, as the fragments land progressively down 
the sides of the cone. Then, as the bombs cool, the 
red gradually darkens. Yet before the color finally 
vanishes another crop of bombs falls and the scene is 
repented. Even though parts of the cone may fade 
into darkness before a succeeding increment of glow¬ 
ing bombs descends, a ring of red always remains 
around the edge of the cone where the rocks that roll 
completely down the sides couje to rest. 

A flow of lava first appeared in a plowed field about 
1,000 feet north of the crater about two days after the 
birth of the volcano. In five days it had attained a 
lengtl) of 2,000 feet, a width of 600 feet and a thick¬ 
ness of 20 feet at the sides and front. It continued to 
grow for about 6 weeks until it was about 6,000 feet 
long, 3,000 feet wide and more than 100 feet high. 
The front and sides were steeply inclined j the top was 
nearly flat and consi.sted of blocks of congealed scrag- 
gly aa lava 3 to 15 feet in diameter. 

At the time I saw the lava, five days after it first 
appeared, it was flowing westward down a gently 
sloping field at a rate of about three feet an hour in 
front and one foot an hour on the sides. Like a 
glacier the lava moved most rapidly in direction of 
greatest slope, and like a glacier it also developed 
pressure ridges as it flowed. It advanced by pushing 
large blocks of solidified lava, three to five feet in 
diameter, off the front and sides. These blocks fell 
down the edges of the flow, and in turn were covered 
by other blocks similarly spalled by the advancing 
lava. Gradually the molten rock inside the flow passed 
over the fallen blocks and incorporated them within 
itself, forming a volcanic flow breccia. At all times 
the surface of the lava was congealed, except for 
places from which blocks had broken off at the edges 
of the flow as the lava advanced. These freshly ex¬ 
posed places consisted of red, pasty, dense lava that 
solidified within a few minutes to bard rock, 

Pnmajolcs came out of vents 6 inches to a foot in 
diameter and gave off dense clouds of white smoke, 


which, according to Foshag, is largely ammoninm 
chloride. The ammonium diloride also condenses in 
a white powder around the orifices of the fumaroles, 
and in places a fringe of bright-orange iron chloride 
is also formed. Few poisonous gases seemingly are 
given off. 

When I visited Parioutin the second time, about the 
middle of May, nearly three months after its birth, it 
was still erupting at about the same rate, but the ex¬ 
plosions were less forceful and a much larger propor¬ 
tion of ash was coming out. The cone had doubled in 
height and the orifice from which the material was 
being ejected seemed to be about 1.50 feet in diameter. 
Ash was everywhere, and most of the trees within 5 
miles of the volcano had been killed. The lava flow 
had stopped moving and wns covered by 6 to 8 feet of 
ash. Even at Uruapan, 15 miles oast of the volcano, 
the ash was 6 to 8 inches thick, and at San Juan, four 
miles to the w^est, it was 15 inches thick. A large part 
of this ash fell in one period of 36 hours early in 
April. Electrical discharges or lightning strokes were 
flashing at irregular intervals, soructimos as frequently 
as 30 on hour. Those flashes were vertical in the cloud 
of ash, and generally started within a few hundred 
feet of the top of the cone. They ranged in length 
mainly from 500 to 1,500 feet, and produced sharp 
cracks but no loud thunder. 

About four weeks after this visit, a phase of lava 
actively ensued. In the course of a week, 8 flows ap¬ 
peared, all from within the cone. Prior to this time, 
that is, for almost four months, no lava had come from 
the cone itself and there had been just the one flow. 
According to Foshag, each flow was preceded by a 
period of violent explosive activity, which terminated 
shortly before the lava came. While the lava was 
issuing from the volcano relatively few explosions 
took place. All these flows ruptured the sides of the 
cone, and those that came from the upper part of the 
volcano undermined the fragmental material above, 
leaving a large gap in the aide of the cone. These 
gaps were rapidly filled by material blown from the 
crater after the lava ceased to move. One flow ad¬ 
vanced in three days as far as the town of Parioutin, 
three miles to the west. When it approached Pari- 
cutin it was moving at a rate of about 100 feet an 
hour. Another flow on the east side of the cone spread 
out like a large fan at the base of the volcano. Ac¬ 
cording to Foshag, this one went 1,600 feet in 16 
minutes. 

While one of these flows was in j^rogress, I had tba 
good fortune to fly over the volcano. At this time the 
crater was nearly full; lava extending to within 60 
feet of the lip*^ The top of the lava in the crater waa 
congealed, and was broken in large blaaka. Ashes 
were issuing from^a vent^estimated to be 75 to 100 feet 
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m diaixieter in tbe northwest part of the lava Held 
within the crater, but relatively few explosions were 
seen. Lava was flowing fi'om an opening on the east 
side of the cone. This vent whs 50 to 75 feet in width 
and 200 to 300 feet in height. The upper limit was 
100 to 150 feet beneath the lip of the crater. The lava 
Coming through the opening was red hot, out it soon 
cooled and congealed while flowing down the sides of 
the volcano. The cone was intact above the point of 


escape of lava, but according to Foshog it subse¬ 
quently was undermined by the flow. 

At this time, June 10th, Paneutin was 1,200 feet in 
altitude. By late September it had reached a height 
of 1,500 feet. At that Utuc it was still exploding at 
about the same rate as w Jien it started, and was show¬ 
ing no signs of dying. In the meantime several other 
flows of lava had ap])eared, mostly from within the 
cone. Paricutin tmly is now a full-fledged volcano. 


PRESENTATION OF THE SEDGWICK MEMORIAL MEDAL 


Thk Sedgwick Memorial Medal of the American 
Public Health Association was presented at the sev¬ 
enty-second annual meeting on October 12 to Briga¬ 
dier General James Stevens Simmons, U. S. A., di¬ 
rector of the Preventive Medicine Division of the 
Office of the Surgeon General, U. S. Army. 

The medal was established in memory of William 
T. Sedgwick, of the Massachusetts Institute of Tech¬ 
nology, pioneer teacher of public health in the United 
States. It is awarded for distinguished service in 
public health. The following have received the award 
in the past: 

1D29 Charles V. Chapin 

1930 Theobald Smith 

1931 George W. McCoy 

1932 William H. Park 

1933 Milton J. Ilosenan 

1934 Edwin O, Jordan 

1935 Haven Emerson 

1936 Frederick F. Russell 

1938 Wade H. Frost 

1939 Thomas Parran 

1940 Hans Zinsser 

1941 Charles Armstrong 

1942 C.-E. A. Winslow 

Dr. C.-E. A. Winslow, of the School of Medicine 
of Yale University, made the presentation address, 
which was followed by an address of acceptance by 
Brigadier General Simmons. 

Presentation Address or Dk. C.-E. A, Winslow 

Shortly after the close of the first World War a 
distinguished British orthopedist was presented for an 
honorary degree at Yale with the statement that “no 
man has contributed more than he to the upright posi¬ 
tion of Britain during the recent wor.” The SedgwieJe 
Medal is this year awarded for somewhat similar rea¬ 
sons, Tbe 1943 recipient of this n)edal has done more 
than any other single individual to make the science 
of public health effective in iimintaining the man¬ 
power which our nation has mobilixed for the defense 
bf freedom. 

Jmnes Stevens Simmons was bom at Newton, N. C., 
I|l 1890. He took his M.D. at Pennsylvania in 1915 


and in 1916 entered the Medical Corps as a first lieu¬ 
tenant. For more than a (juarter of a century he has 
devoted his life to the ujyhuilding of public health 
laboratory service in the militaiy establishment. In an 
Overseas Unit in 1918, at the Walter Reed Hospital, 
in Honolulu and Manila, on the Canal Zone and in the 
Army Medical School he contributed materially to 
sound laborator>" practice and in 1935 edited a valu¬ 
able volume on “Laboratory Methods of tbe U. S. 
Army.” He has made significant original contribu¬ 
tions to our knowledge of malaria, and enccphalo- 
myeditis ami t)thci’ insect-borne and virus diseases. 

With the outbreak of the present war, Colonel 
Simmons (now Brigadier General Simmons) Was en¬ 
trusted with the organization of a Division of Pre¬ 
ventive Medicine in the Office of the Surgeon General. 
To his energy and vision, to the inspiration of his 
open and generous and affectionate personality, goes 
the chief credit for an astounding record of creative 
initiative and administrative efficiency. The creation 
of a Board for the Investigation and Control of In- 
fiuenza and other Epidemic Diseases in the Army (in¬ 
cluding the most eminent experts in all related fields); 
the appointment of a distinguished headquarters staff; 
and the despatch of highly qualified commissions to 
points of danger all over the world—these have been 
the instruments in planning a health program of 
global extent with a record of phenomenal achieve¬ 
ment. Operating in some of the most deadly swampa 
of the world, in regions where malaria and typhus 
fever and dysentery have for centuries reigned au- 
prerac, our army has functioned with a relative free¬ 
dom from disease unprecedented in military history. 
At home, the Buccess with which venereal infections 
have been held in check is equally notable; and, 
so far, the Army has suffered no serious disability 
from any of the upper respiratory diseases. 

The record to date has constituted one of the finest 
chapters of achievement in the whole glorious century 
of modem public health. We do well to honor Gen¬ 
eral Simmons as the central inspiration of this achieve¬ 
ment; and in honoring him we pay tribute to the Army 
of tbe United States, which has proved itself as effi- 
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oent by the bedeide and in the laboratory as on the 
beach-heads of the Pacific and the Mediterranean. 

Professor Sed^iek, in whose memory this medal is 
awarded, devoted his life to the application of science 
in the service of the state. He would hail this out¬ 
standing exnrnple of such application. One of his last 
major addresses was delivered during the first World 
War under the title ‘'From Peace to War, from War 
to Victory, from Victory to Just Judgment.’^ He 
would exult that public health science has, through 
General Simmons, made so important a contribution 
to the completion of the task which we left unfinished 
twenty-five years ago, but whicfh we now propose to 
push on to completion. 

Audbess of Accej[»ta>jce of Brigadier General 
James Stevens Simmons 

Mr. President, Dr. Winslow, fellow Members of the 
American Public Health Association, Ladies and 
Gentlemen: 

I appreciate deeply the great honor which you have 
shown me and the Medical Department of the Army, 
by this public expression of your approval of our 
efforts in the fields of military preventive medicine. 

Your gracious invitation to attend this meeting and 
receive the Sedgwick Memorial Medal, reached me by 
radio a few weeks ago at our military headquarters 
in New Delhi, where I had arrived after surveying 
the Army’s health activities in the European, North 
African and Aliddle East Theaters. Naturally it came 
as a welcome surprise. As I flew back over the long 
air highways to join you, I experienced a feeling of 
deep satisfaction and humble appreciation. My plea¬ 
sure was in part personal, but I was even more pleased 
with your recognition of the medical department’s 
achievements in the prevention of disease. 

The far-flung forces of the U. 8. Army are now 
scattered throughout many parts of the world where 
they are exposed to a great variety of crippling dis¬ 
eases. In some of these areas—especially in combat 
zones, the incidence of certain infections has at times 
been a matter of concern, but considered as a whole 
the health of our troops has been remarkably good. 
In fact, during this war the incidence rates for many 
serious disea sea in the Army have been lower than at 
any time since the battle of Lexington. 

This remarkable triumph in military preventive 
medicine can not be ascribed to any single person or 


orgDoiiefttaon. It Kaa tesfilted from the 
effort of all the beeith agmicies of the xiation fiinc^ 
tioning as a finely coordinated, efficient team, united 
for war. The Surgeon General of the Army has been 
responsible for the establishment of an effective health 
program, and the ofQoers of the Medical Deportment 
have carried it out. However, at every step in the 
development and execution of this program the Army 
has received and utilized the advice and assistance of 
the entire public healtli profession of the United 
States. 

Advantage has been taken of the existing large 
fund of information concerning the control of dis¬ 
ease; and, when indicaUrd, studies designed to im¬ 
prove old control methods or to develop new ones 
have been undertaken. The U. S. Public Health 
Service working through state and other health agen¬ 
cies, has carried out an enormous program of extra- 
military sanitation and disease control in order to 
protect troops from infectious diseases occurring in 
the civil population. The National Research Council, 
the Committee on Medical Research, the Department 
of Agriculture and other gt»vernuiental agencies have 
contributed materially to the Army's health program. 
Innumerable civilian agencies and scientific organiza¬ 
tions, particularly the American Public Health Asso¬ 
ciation, have played on active role in furnishing a 
host of scientific advisers and investigators who have 
helped the Army in the solution of its many health 
problems. 

I regret that I did not have the privilege of know¬ 
ing Dr. Sedgwick and of working with him. I iim# 
sure that it is the deep regret of all who arc assembled 
here that he is no longer with us in person. However, 
we have a keen sense of his being here in spirit and 
believe that he must take profound satisfaction in 
knowing that many of the advances which have been 
made in the prevention of disease in the Army are due 
to his vision and influence. These achievements are 
the outcome of the development of basio principleft 
established by this great pioneer in public health and 
preventive medicine. 

Again 1 wish to thank you for selecting me to re¬ 
ceive the Sedgwick Medal. I am delighted to accept 
it with the fuU realization that in so doing I am only 
acting as its custodian for the Medical Department of 
the Army and for the health workers of the United 
States. 


OBITUARY 


BLMBR DARWIN BALL 

On October 6, 1943, in Pasadena, California, there 
IHuned from life a well-knomt adentiat and adminia- 
tvator, whoae acientific career had been brought to an 


abrapt termination more tlum Ste jeaiy eeidiar,.iiAi^i 
Dr. S. D. Ball, in Pebmary, ili9^« anS(^. ft ' 

bamoitrblige.'At bib Immetp 
be bft4 b^.oft.ecatcn^ 
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Arisoiw^ he was prafessaF of zoology and e&to 
taolqi^ of the Agnentiural Experiment Station. 

Elmer Darwin Ball was bom in Athens, Yt.^ on 
September 21, 1870, the son of Leroy A. and Mary 
A. (Mansdeld) Ball. The family removed soon after 
to Iowa, with whieh state Dr. Ball was identified dur¬ 
ing his early life and the beginning of his career. In 
18M he married Mildred R. Norvell, who survives him. 

In the public schools of Iowa and Iowa State Col¬ 
lege he received his early education and teaching 
experience, receiving the B-S. and M.8. degrees from 
the college in 1895 and 1898. After teaching in the 
common schools of his state and serving a year an 
assistant principal of Albion Seminary, he began his 
scientific teaching eareer as aswistant in zoology and 
entomology at his ulnm muter, transferring from 
there to a similar position in the Colorado Agricul¬ 
tural College in 1897 for four years. Next he ac¬ 
cepted a professorship in the Utah Agricultural Col¬ 
lege and completed, during this period of his cfireer, 
his graduate work under guidance of Professor Her¬ 
bert Osborn, becoming a specialist in the leaf hoppers 
and related families and receiving the Ph.D. degree 
from Ohi(» State in 1907. He has been for years an 
outstanding authority on the taxonomy of these 
groups of insects. 

In 1907 also ho was appointed to bo dean of the 
Utah Agricultui’al College and director of the Experi¬ 
ment Station, and it was while he served in this 
capacity that the writer first mot him and formed a 
friendship of many years standing. He could always 
be counted upon for support of local Bcicntitle organi¬ 
zations, as well as national, as evidenced by his holding 
membership in the Academies of Science of Iowa, 
Ohio, Utah, Wisconsin, California and Washington, 
D. C., in addition to the usual memberships in pro¬ 
fessional organizations. 

In 1916 Dr. Ball became state entomologist of Wis- 
oonsin, but after two years returned to teaching as 
he^d of the department of zoology and entomology 
at Iowa State College. Since this position entails also 
the duties of state mitomologist, teaching may have 
been largely curtailed by administration. The last 
twb yeo^ of his incumbency at Iowa State he was on 
leave to serve as assistant secretary of agriculture 
ubder secretaries Meredith and Wallace. From 1921 
to 1925 he was director of scientific work in the U. S. 
l^pattment pf Agriculture, Here he backed legisla- 
iiptt rawn^g salaries of scientific workers in the de- 
to enable it to obtain and hold better 
mm. 

' 1226 to 1928 Dr. Ball was in charge of celery 

for the Florida State Plant 
tesnti^ng publication •by Ball and eo- 
’in^ iin eniphiuds oh the ecologi¬ 



cal pbaO^ of the problem, and shows in fact that the 
celery leaf tier is effectively prevented by ecologioal 
conditions from doing damage most years and that 
artificial control is only occasionally necessary and 
can be anticipated in time to prepare. 

In the fall of 1928 he became dean of the College 
of Agriculture and director of the Agricultural Ex¬ 
periment Station of the University of Arizona, and in 
1931 transferred again to tca<!hing and research in the 
position held at the time illness overcame him. 

Dr. Ball throughout his career was known as an 
indefatigable investigator. In Utah he pioneered in 
development of the driving spray method of codling 
moth control, did the gtJiietics work on a long-time 
poultry breeding experiment, and first clearly recog¬ 
nized and pointed out the probable transmission of 
curly top of sugar beets by the beet leaf hopper, later 
proven, and now unquestioned. The third discovered 
instance of insect transmission of plant disease, tip- 
bum of potato, was first suggested by him. While in 
the Wisconsin work, he suggested and organized meth¬ 
ods of eradication of American foul bro<jd of bees and 
in Arizona engaged in a major project on range grass¬ 
hoppers. 

Throughout his career he used every possible hour 
and vacation period in oolleding and taxonomic study 
of those small but often econoiideally important little 
insects known as leaf-hopi>erH, tree-hoppers, frog- 
hoppers and some related forms. His unrivalled pri¬ 
vate collection of these insects is now a part of the 
National Museum collection. His contributions num¬ 
ber some two hundred pa pm, of which over one hun¬ 
dred arc taxonomic, more than sixty economic, and 
the remainder in general science and administration. 

Dr, Ball was an enthusiastic teacher, helpful with 
counsel and financial assistance to worthy students. 
The writer has known him as a colleague in scientifio 
organizations, as a dean and director, and finally as 
a member of the writer’s department and in all these 
capacities as a cheerful co-worker and loyal friend. 

CUAS, T. VOEHIKB 

DEATHS AND MEMORIALS 

Dr. Malcolm D. Brodk, professor of zoology at the 
University of South Carolina from 1927 to 1929 and 
at Beloit College iVom 1929 to 1935, lost his life on 
November 1 in a fire at Berkeley, Calif. He was forty- 
three years old. 

LirutenAkt Charles F. Bowers, on leave as pro¬ 
fessor of architectural engineering at Iowa State Col¬ 
lege, is rep<)ri:ed to have lost hie life on October 21 in 
an airplane accident in the South Pacific, 

PnOFipsaOB BoIjLaki) D. Fox, associate professor of 
bai^riblogy at the University of Akron and director 
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of the laboratories of the health department of the city 
of Akron, died on October 24 at the age of forty-four 
years. 

Dr, Aemin V. St, Georqk^ associate professor of 
pathology ut the New York University ScIuk)! of Fo¬ 
rensic Medicine and since 1916 assistant director of 
the laboratories at Bellevue Hospital, died on Novem¬ 
ber 20. He was fifty-one years old. 

Earle K. Pickett, since 1929 chief elioniist for the 
Beech-Nut Packing Company, died on November 6 at 
the age of forly-seven years. 

Ralph N. Maxson, for thirty-seven years a member 
of the department of chemistry of the University of 
Kentucky, died on November 18, A correspondent 
writes: ‘*His first diploma AVas granted him at Rhode 
Island State College in 1902. He re^^eived hia Ph.D. 
from Yale University in 1905 and i)cciimc affiliated 
with the Univeraitj' oJ‘ Kentucky in 1906. In 1907 he 
was made assistant professor; in 1909 professor of in¬ 
organic chemistry. He became head of the depart¬ 
ment of chemistry in 1934, but in 1942 he resigned 
that position and resumed hia foru\er title of professor 
of inorganic chemistry, a position he held until his 
death. Dr. Maxson was a member of the American 
Chemical Society since 1910, the American Associa¬ 
tion of University Professors, the Society of Sigma Xi 
and Pi Gamma Mu, and the Kentucky Educational 
Association.'^ 

The Revkhend Father Gillet, director of the 
Botanical Garden of Kisantu, Inkisi, Belgian Congo, 
Africa, died on July 22. Pic is succeeded by his as¬ 
sistant, the Reverend ¥, L. Gorissen. 

The death at the age of sixty-three years is an¬ 
nounced truiu Moscow of Dr. Sergeo L Spasokukotey, 
the well-known surgeon, a memlH*r of the Academy of 
Sciences of the USRR, who a short time ago received 
the Joseph Stalin Award. 


Nature reports the death of Dr. H. L. Lebeaque^ 
For. Mem. R.S., during 1941 professor of mathematics 
in the Collie de France, ut the age of sixty-eight 
years, and of Professor Pjinar Lonnberg, the well- 
known Swedish zoologist 

It is reported in the Journal of the American Med¬ 
ical Association that a bas-relief portrait of Dr. James 
B. Herrick, for many years a member of the staff of 
Presbyterian H(jspitul, was presented to the hospital 
during sj)ecial exercises on November 6 coinmemo- 
nUing the sixtieth anniversiiry of the hoepital, the 
fortieth anniversary of the founding of the School of 
Nursing and the one hundredth anniversary of the ad¬ 
mission of the first students to Riish Medical College. 
The portrait was presented on behalf of the associatos 
of Dr. Herrick by Dr. hlrnest E. Irons, formerly dean 
of the college. 

The N. S. Victor C\ Vaughan^ launched at Portland, 
Oregon, on September ]2, was named in honor of the 
late Dr. Vaughan, denti of llui Medical School of the 
University of Michigan. The name Victor C. Vaughan 
was given on Federal order. Dr. Vaughan was one of 
several distinguished American men of medicine 
named by n special commission delegated to select the 
men to be so honored. The Michigan Alumnus^ in the 
i8.sue of O<d,obcr 23, records the naming of the 
Vaughan General Hospital, a new unit of the Army's 
system of hospitals. 

A Liberty ship named in honor of Charles H. 
Herty, formerly editor of Induet rial and Engineering 
Chenmtrg and in 1915-1916 president of the Amer- ^ 
iean Chemical Society, was recently launched. 

The Spanish Cultural Institute at Buenos Aires has 
dedicated a histological laboratory to the memory of 
Ramon y Cajal. It is under the direction of Professor 
Hortegan. 


SCIENTIFIC EVENTS 


THE PROPOSED DEVELOPMENT OF 
WAYNE UNIVERSITY 

Citizens of Detroit and Wayne County have formed 
a corporation for the construction of the first units 
of the projected $50,000,000 Medical Science Center 
of Wayne University. 

The announcement was made by Wendell Ander¬ 
son, chairman of the Citizens' Executive Committee, 
which has had the project in charge since the Board 
of Education adopted a resolution pointing out that 
the program of the Medical Centor had “progressed to 
a point requiring more formal organization." The 
resolution went on to request the incorporation. 


The corporation will be called “The Medical Science 
Center of Wayne University." Its first board of 
directors, as designated in the resolution, will be 
Wendell Anderson, Dr. Warren E. Bow, George E. 
Fink, Charles T. Fisher, Jr., Frederick J. Gartner, 
Elmer P. Grierson, Ormond E. Hunt, E. Edwin 
Hutchinson, George W. Mason, Henry Meyers, Dr. 
Edgar H. Norris, Dr. Burt R. Shurly and Fred M. 
Zeder. 

The corporation will have full charge of planning, 
developing and equipping the Medical Bcience Center, 
and will raise money for these purposes. Wlian com* 
pleted, individual* units wiU be turned over jtb Wayne 
University, which will then own and operate theth. 
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The Board of Education has approved a site for 
the ilrst unit. Three blodcs are to be used as a site 
for the Wayne University-County Hospital. Con¬ 
struction of the hospital should begin within a year. 
In addition to the three blocks to be acquired immedi¬ 
ately, the board recommended that the adjacent dis¬ 
trict with a gross area of 53 acres, be earmarked for 
tte.future development of the center. The entire site 
hits reconunendation of the City Plan Commission, 
the tfnstees of the Wayne University-County Hos¬ 
pital, the board of directors of the new Medical 
Science Center Corporation, and the administrative 
officers of the university. 

Tentative plans for a new historical and industrial 
museum were shown to representatives of Michigan 
historical organizations at a meeting held on Novem¬ 
ber 19. The plans were drawn up by William E. 
Kapp, president of the Detroit Chapter of the Amer¬ 
ican Institute of Architects. Spe/tkers at the meeting 
included L. Hubbard Shattuck, director of the Chi¬ 
cago Ifistorical Society, and Dr. David D. Henry, 
executive vice-president of Wayne University. 
George W. Stark, president of the Detroit Historical 
Society, announced that Mrs. Charles B. Pike, of 
Chicago, had given to the society the sum of $50,000 
to assist in financing an auditorium in memory of her 
father, General Russell A. Alger, to be known as the 
General Russell A. Alger Military Memorial Hull. 
The auditorium will form a part of tlie proposed 
museum. A condition of the gift provides that, within 
eighteen months of the signing of the trust agreement, 
an additional $200,000 must be raised to further the 
project. 

RARE CHEMICALS 

The following chemicals are wanted by the National 
Registry of Rare Chemicals, Armour Research Foun¬ 
dation, 33rd, Dearborn and Federal Streets, Chicago, 
Ill.: 

l-Amijio-4(4-aminoph©nylamino) anthraquinone 

Bituminous Slmle Oil 

Cytosine 

Beta hydroxy glutamic acid-d 
Methyl isopropenyl ketone 
Morin (pure) 

Kcopentane (pure) 

Potassium salt of tetrabrompUenolphthalein ethyl ester 

Titanium hydride 

Silver fluoride 

beta-amyrin 

Tetra butyl lead 

Trlphenyl lead hydroxide 

Tritolyl load hydroxide 

Tributyl load oleate 

THbutyl load ricinoloate 

T^traphenyl tin 

Tetra butyl tin 

THpakbnyl tin hydroxide 


THE SUGAR RESEARCH FOUNDATION 

A tfOKG-BANQE program of research on sugar will 
be undertaken at the Massachusetts Institute of Tech¬ 
nology in cooperation with the newly established 
Sugar Research Foundation of New York, which has 
made a grant of $125,000 for a five-year program of 
research. Plans for the project were made public 
in a joint announcement by President Karl T. Comp¬ 
ton, of the Massachusetts Institute of Technology, and 
Joseph F. Abbott, president of the Sugar Research 
Foundation. 

The foundation was established for the development 
of fundamental knowledge in the field of carbohydrate 
chemistry, biochemistry and nutrition. Membership is 
open to all producers and jirocessors of sugar in the 
United States, Puerto Rico, Hawaii and Cuba. 

Dr. Compton, in announcing the cooperative ar¬ 
rangement, said: 

The new program is another step in the institute's long* 
eatabliBhod policy of cooperation with industry in funda¬ 
mental research to improve industrial processes and de¬ 
velop now products. The project we are about to under¬ 
take is a pioneering plan of national signilicance in that 
it promises substantial benefits, not for one organization, 
but for an entire industry. 

The rewards of scientific rost'arclj in cooperation with 
industry are by no means restricted to the development 
of new products, for the discovery of now knowledge in 
any brarich of science invariably proves to bo a contribu¬ 
tion to advanced technical education in associattjd fields. 
Thus this sponsored research on sugar makes it possible 
for the institute to continue and expand the program of 
fundamental investigations in tliC field of carbohydrate 
chemistry which has been in progress for several years. 

Wo are particularly glnd that Dr. Robert C, Hockett, 
who has been given leave of absence from our faculty to 
become the scientific director of the Sugar Research Foun¬ 
dation, will be in charge of this broad program. 

The sugar industry is to be commended for its public 
service and vision for making possible this objective re¬ 
search. I feel sure it will bo rewarded by results of 
great scientific value to the public. 

Commenting on the new laboratory, Joseph F. 
Abbott, president of the Sugar Research Foundation, 
said in part: 

It is anticipated that the chemi(^al studies conducted 
under the arrangement with the Massachusetts Institute 
of Technology will not only extend knowledge of the role 
of sugar and other carbohydrates in the human body, but 
also will unfold wholly new industrial uses for sugar and 
its derivatives. It is our hope that the collaboration be¬ 
tween the industry and this outstanding technical ineUtu- 
tion will prove to be of great benefit to science and the 
general public as well as to the industry. 

An important objective of this broad research program 
will be the training of scientists in the field of carbohy¬ 
drate chemistry to prepare them for service in the industzy 
for further teehnloal studies^ Provision has eJso been 
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are candidates for advanced degrees to permit them to 
continue thdr worh in this field. 

THE ALABAMA ACADEMY OF SCIENCE 

The new officers for the Alabama Academy of 
Science for 194S-44 are: Presidentf Dr. E. V. Jones, 
Binningham-Southem College; President-Eleot, Dr, 
James T. MacKenzie, American Cast Iron and Pipe 
Cojuptiny; Secretary, Winnie McGlamery, Alabama 
Geological Survey, University; Councilor of the Amer¬ 
ican Association for the Advancement of Science, Dr. 
Septima C. Smith, University; Councilors of Junior 
Academy, Dr. Alvin V. Beatty, University; Mias Kath¬ 
ryn M. Boehmer, Birmingham; Section Chairmen: 
Biology and Medicine, Dr. J. M. Robinson, Alabama 
Polytechnic Institute; Chemistry, W. C. Frishe, Ala¬ 
bama Polytechnic Institute; Geology and Anthropol¬ 
ogy, Peter A. Brannon, Department of Archives and 
History, Montgomery; Geography and Conservation, 
Miss Lillian Worley, Alabama College, Montevallo; 
Physics and Mathematics, Dr. G. F. Barnes, Judaon 
College, Marion; Industry and Economics, Roy Gos- 
Un, Alabama Polytechnic Institute; the Teaching of 
Science, Dr. J. L. Kassner, University. 

The Alabama Academy of Science did not hold the 
usual sprii^g meeting in 1943, which was scheduled at 
Auburn. Instead there was a called meeting of the 
executive committee during the latter part of April 
in Birmingham, at which time it was decided that the 
1944 spring meeting of the academy would be held in 
Birmingham, the date to bo determined later. 

WiKNiE McGlamery, 
Secretary 

AWARDS OF THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 

The American Society of Mechanical Engineers 
confeiTed its 1943 honors and awards at the dinner 
program of its sixty-fourth annual meeting at the 
Hotel Pennsylvania on December 1. Harold V. Coea, 
retiring president of the society, and Ralph S. Damon, 
general manager of American Airlines, Inc., were the 
speakers. 

The medal of the society was awarded to I^ewis K. 
SUlcox, a fellow of the society, first vice-president of 
the New York Airbrake Company and vice-president 
of Hydraulic Controls, Inc., Chicago, Established in 


awarded the Holley Medal as Engineering educator, 
inventor and leader in scientific research,” for 
chines used in easing applied mathematiois from com* 
putationai barriers.” This medal, instituted and 
endowed in 1924 by George I. Rookwood, past presi¬ 
dent of the society, is given for engineering genius that 
has accomplished ”a great and timely public benefit.” 
Dr. Bush is the builder of the differential analyzer, a 
machine for solving differential equations. 

Igor I. Sikorsky, of Vonght-Sikorsky Aircraft, 
Stratford, Conn., a fellow of the society, inventor of 
the helicopter and the Sikorsky multi-motored am¬ 
phibian, received the Worcester Reed Warner Medal, 
given for a paper dealing with progressive ideas in 
mechanical engincenng or efficiency in management 
The medal was awarded “for his stimulation of the 
engineer in those priceless attributes, imagination and 
creative ability” and for his inspiration to young 
engineers engaged in research and development. 

Three awards were made which are presented jointly 
with other societies: 

Dr. Charles P. Kettering, of Detroit, general man- 
figer of the Research I^aborfitories Division of General 
Motors, president of C. F. Kettering, Inc., and vice- 
president of General Motors, was presented with the 
John Fritz Medal for 1944. The citation reeds; “For 
notable ac^hievements in the field of industrial research 
which have contributed greatly to the welfare of 
kind and of the nations.” In addition to the John ^ 
Fritz Medal, the American Society of Mechanical En¬ 
gineers Medal for 1940, which had never been fonnally 
conferred, was given to him for ''outstanding invention 
and research ” 

The Alfred Noble Prize, a cash award given jointly 
by the American Society of Mechanical Engineers and 
four other engineering societies, was presented to Dr. 
Benjamin J. Lazan, of Greenwich, Conm, chief engi^ 
neer of the Sonntag Scientific Corporation, for Ma 
monograph: “Some Mechanical Properties of Plasties 
and Metals nnder Sustained Vibration,” 

Dexter Simpson Kimball, dean emeritus of the Col¬ 
lege of Engineering of Cornell Univemtyf 
awarded the Henry Laurence Gantt Memcnttil ^ 


1920, the medal is given for “distinguished service in 
engineering and science,” The citation accompanying 
the award reads in part: “Eminent engineer executive, 
distinguished lecturer ... a lover of wisdom . . . 
for his preeminent and permanent contribution to the 
art and science of engineering, of transportation, of 
education and the fine art of living.” 


Medal for “outstanding attainment in the teaehln|r ^ , 
praotlee of industrial inanagemeht and for 
•guished contributions to its literature.” Be la a 
low, honorary member and pa^t presideht 
Amerioan Society of Mechaidfwl 
Warner Medalist. This award is fufetonted 
■ with the,'American Maiwgetoeht 
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SCIENTIFIC NOTES AND NEWS 


Db. H. H. Bbknbtt^ chief of the Soil Conservation 
ServicGi and Dr. Robert V. Allison, of the Florida 
Experiment Station, will receive from the President 
of Cuba at the 1944 meeting of the Cuban National 
Congress of Soil and Fertilisers the Carlos Manuel 
de Cestenea decoration in recognition of soil studies 
and investigations made in Cuba from 1924 to 1926. 

Tnx council of the Royal Meteorological Society, 
Ix>ndou, has awarded the Symons Gold Medal for 
1944 to Dr. C. W. B. Normand, director-general of 
observatories in India. The medal is awarded bien¬ 
nially for distinguished work in connection with 
meteorological science. 

Pbofxssor Basil F. J. Sohonland, F.R.S., director 
of the Bernard Price Institute of Geophysics and Cor- 
negie-Price professor of geophysics in the University 
of Witwatersrand, Johannesburg, has been awarded 
the South African Medal and Grant for 1943 by the 
council of the South African Association for the 
Advancement of Science. At present, Professor 
Schonland is on service as a brigadier in the Union 
Defence Force, seconded for specialized scientific 
work with the military authorities in England. 

Dm Lloyd M. Pidqkok, of the National Research 
Council of Canada, has been awarded the platinum 
medal of the International Nickel Company by the 
Canadian Institute of Mining and Metallurgy and the 
special merit medal of the Professional Institute of 
the Civil Service of Canada for his development of a 
process for the production of magnesium. Dr. 
Pidgeon was recently appointed head of the depart¬ 
ment of metallurgical engineering of the University 
of Toronto. 

Dr. Cbcil J. Watson, head of the department of 
medicine of the University of Minnesota, has been 
elected president of the Central Society for Clinical 
Research. 

At the meeting of the Eastern Pennsylvania Chap¬ 
ter of the Society of American Bacteriologists on 
November 23 the following officers were elected for 
the year 1944: President, Dr. Earl W. Spaulding, de¬ 
partment of bacteriology of the School of Medicine 
of Temple University; Secretary-Treasurer and Conn- 
Dr. Harry E. Morton, department of bacteriol¬ 
ogy of the School of Medicine of the University of 
Petmeylvauia; Councilor's Alternate, Dr. Ruth E. 
Miller, of the department of bacteriology of the 
Woman's Medical College of Pennsylvania. 

HabOUI N. Bixubb, personnel director of the Mutual 
Jbsnranoe Company of New York, has been 
dxairman of the American Society of Safety 


Dh. E. K. Stratford, chief chemist of the Imperial 
Oil Company, has been elected president of the Cana¬ 
dian Institute of Chemistzy. 

OmCEBS of the Royal Society of Edinburgh have 
been elected as follows: President, Professor E. T. 
Whittaker; Vice-Presidents, Dr. James Watt, Profes¬ 
sor T. H. Milroy, Sir John Boyd Orr, Dr. A. W. 
Greenwood, Professor B. Hindle and Dr. D. Russell; 
General Secretary, Professor James P. Kendall. 

Lieutekant-Colonel W. B. R. King, Yates-Gold- 
smid professor of geology at University College, Lon¬ 
don, from 1912 to 1920 a member of the Geological 
Survey of Great Britain, has been appointed Wood- 
wardian professor of geology at the University of 
Cambridge. 

Professor H. Gordon Jackson, who has been head 
of the department of zoology of Birkbeck College, 
London, since 1921 and professor since 1928, has been 
appointed head of the college. 

Dr, Clifford B. Purvis has succeeded Professor 
Harold liibbert as Elddy professor of industrial and 
cellulose chemistry at McGill University. Professor 
Hibbert had reached the retiring age. 

G. H. Rawoliffe has been appointed to the chair of 
electrical engineering in the University of Bristol in 
succession to the late Professor D. Robertson. 

Db, George B. Darling, president and comptroller 
of the W. K. Kellogg Foundation, has resigned to 
become associated with the division of medical science 
of the National Research Council. 

Dr. Donald H. Jacobs, associate physicist at the 
National Bureau of Standards, has been appointed 
senior physicist at the U. S. Naval Observatory, Wash¬ 
ington, D. C. 

H. Arthur Meyer, assistant professor of forestry 
at Pennsylvania State College, has leave of absence 
to enable him to accept an assignment for cinchona 
procurement for the Office of Economic Warfare. 

Recent appointments to the staff of the biological 
division of Food Research Laboratories, Inc., Long 
Island City, New York, include Dr. Nathan Rakieteu, 
formerly of the Laboratory of Applied Physiology of 
Yale University and lately first lieutenant, U. S. Army 
Air Corps, and Dr. Roslyn T. Roth, formerly research 
microanalyst at New York University and more re¬ 
cently biochemist at the New York Psychiatric Insti¬ 
tute, Columbia Medical Center. Dr. Rakieten will 
supervise the animal laboratories; Dr. Roth will spe- 
cialixe in the statistical aspects of the design and inter¬ 
pretation of bioassaya. 





Sib Obobgk Tbompsok^ profeasor of phyftios at the 
Imperia} College of Science and Technology, London, 
has been appointed scientido adviser to the British Air 
Ministry. 

Nature irrites that '^scientific men and many others 
will learn with much pleasure that Professor Niels 
Bohr, of the Institute of Theoretical Physics, Copen¬ 
hagen, has succeeded in escaping from Denmark and 
has reached Great Britain.’' 

Dh. William McDowkll Hammok, assistant pro¬ 
fessor of epidemiology at the Medical School in San 
Francisco of the University of California, and Dr. 
H. Q. Johnstone, assistant professor of bacteriology, 
are studying tropical medicine in Central America 
through the cooperation of the Office of Inter-Ameri¬ 
can Affiairs and of the Surgeon-General of the Army. 

Nature reports that Professor A. V. Hill, secretary 
of the Royal Society, will visit India to advise on 
problems of scientific and industrial research in rela¬ 
tion to reconstruction problems and the coordination 
of such research in India with that elsewhere. His 
tour is being undertaken at the invitation of the Gov¬ 
ernment of India and with the consent of the Royal 
Society. 

Dr. J, How ABO Mtteller, professor of bacteriology 
and immunology at the Harvard Medical School, will 
deliver on December 16 the third Harvey Society lec¬ 
ture of the current series at the New York Academy 
of Medicine. He will speak on "Nutrition of the 
Single Cell; its Applications in Medical Bacteriology/’ 

Be. Frank B, Jewett, vice-president of the Ameri¬ 
can Telephone and Telegraph Company, president of 
the National Academy of Sciences, spoke on Decem¬ 
ber 1 on new scientific and technological developments 
and their application to postwar economy at an open- 
forum meeting of the Institute on Postwar Recon¬ 
struction of New York University. 

Be. Georcie L. Clark, professor of chemistry of the 
University of Illinois, on November 19 addressed the 
University of Cincinnati Chapter of Sigma Xi on 
"The Role of the Electron Microscope in Physical, 
Chemical, Industrial and Biological Research.” 

Db. F, C. Bartlett, professor of experimental psy¬ 
chology in the University of Cambridge, gave on 
November 23 the Huxley lecture of the Royal Anthro¬ 
pological Institute, London. He spoke on "Anthro¬ 
pology in Reconstruction.” 

The November and December program of lectures 
arranged by the Royal Institution, London, include a 
led;ure by Sir Joseph Borcroft, F.R.S., on Hie preser- 
vation of foods by drying, and by Professor H. W- 
F^S., on the development of penicillin for 


medM a eoiirfie of wtU be givaa mi Hie 

progress in &e treatment of infections by Sir 
Dale, P.E.S., and a course by Professor J. 
mond on the food problems <fi the post-war yeariL 

The annual meeting of the Society of AutpmotiTe 
Engineers will be held at Detroit from January 10 
to 14. 

In response to a request made by the second Co&t> 
ference on X-ray Analysis held in Cambridge last 
April, the Board of the British Institute of Physics 
has authorized the formation of an additional group 
empowered to arrange meetings and conferences and 
generally to be a medium for the exchange of infor¬ 
mation on matters relating to x-ray diffraction. The 
organizing committee of the conference, which was 
requested to act as the first group committee, has 
elected Professor Sir Lawrence Bragg as chairman 
and Dr. H. Lipson as honorary secretary and treas¬ 
urer. 

The Associated Defense Committees of Chicago 
Technical Societies have issued an urgent request for 
the names and addresses of all engineers or scientists 
who have technical information concerning industries, 
communications, transportation, raw materials, etc., 
of any areas in Europe or in the Pacific which are 
now held by the enemy or might conceivably become 
theaters of war operations. The committee is abo 
looking for still pictures or moving pictures showing 
coastlines, harbors, industrial centers, and the like, of 
such areas. Those having such information or know¬ 
ing of some one Who has sudi information should com* 
municate at once with Robert C. Brown, Jr., chairs 
man of the Associated Defense Committees, 220 West 
Jackson Boulevard, Chicago, giving as much detail os 
possible concerning the type of information that is 
available. 

Ch^mioai and Engineering News reports that tbn 
National Department of Health Service of Meidco 
City has sent fifteen representatives to study for two 
terms in the School of Public Health at the University 
of Michigan. Included in the group are four public 
health nuraee, five public health engineers and abc 
vetoinarians. Expenses are paid by the W. K. 
logg Foundation. 

The faculty and administrative officers of the 
Philadelphia College of Pharmacy ajai ISeteiice have 
gone on record as being definitely opposed to for^ 
ac^ration of courses beyond the current 
pl^ of conduetijig the usual fout-yeiur eo^ 
years and nine months. Foliawiiig b i 
un anim ously passed at a mee^g of Ihe faeidfyi 

wgmnmt My lowering of the 
ceurieid ^Uea'rion ineaiw'Hm'lUU^^ 
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^ in iktoi nf n pnkfawioa, itonfote 

bn it 

jb««alvtf4; By ibe Faculty of the Philadelphia OoUege of 
Pharmacy and Beienoe, that we deprecate any movement 
to diorten the time devoted to tho couxee of pharmaceutical 
education in the eoUe^e^ and be it further 

JIarolotfd; That we request the Board of Trustees of the 
college to return, as soon as praotioable, to the previous 
requirement of four calendar years of study qa a requisite 
for the degree of bachelor of science In pharmacy, and 
be it further 

Besolved: That a copy of these resolutions be properly 
pubUciaed to the end that it may bo realized that the 
Philadelphia College stands to^y, as it has in the past, 
for sound edueational principles. 

Tnn board of trustees and the dean of the Texas 
Dental College at Houston announced recently that the 
program of dental education conducted by the college 
would be discontinued on August 31 and that the prop* 
ertiea of the college would be given to the University 
of Texas. The school of dentistry was opened on 
September 1 in the proi>crtie9 acquired by gift from 
the Texas Dental College, which was founded in 
Houston in February, 1905. It was organized as a 
public tmst in 1929. Dr. F. C. Elliott has been dean 
of tile college since 1932 and has been named dean of 
the School of Dentistry of the University of Texas. 
The Chamber of Commerce of Houston gave a testi¬ 
monial dinner for Dr. Elliott on June 3 at which he 
was highly praised for his part in tho transfer of the 
college to the university and for his many public ser¬ 
vices to the city of Houston and to the State of Texas 
in the promotion of public health. 

iurrxB establishing life trust funds of $200,000, the 
will of the late former Governor Horace White pro¬ 
vides that three fourths of the residuary estate shall 
go to Cornell University at Ithaca and one fourth to 
Syracuse University. Income from the fund at Cor¬ 
nell University will be applied in whole or in part “to 
pay or increase salaries of ofBeers and members of the 
faculty who have rendered distinguished services or 
who may be of great value to the university." Syra- 
enae University's share in the estate will be known as 
^tke Horace V^ite Fund^' and the income will be used 


to pay tim salary of '^the Edward C. Reifenstein pro¬ 
fessorship of medicine." The $200,000 set up for life 
trusts ultimately will revert to the two universities in 
their proportionate shares. 

It is announced by the Mining Association of Great 
Britain that the colliery owners of Great Britain will 
provide further sums, of the order of half a million 
pounds, for coal research, in order to extend their 
existing program, which itself involves the expendi¬ 
ture of £1,000,000 over the current five years. The 
new program relates to the development of processes 
for producing hydro-carbons and hydro-carbon deriva¬ 
tives from coal and to the treatment of coal generally 
as a chemical raw material. The program will begin 
immediately, and the colliery owners will themselves 
contribute between £400,000 and £500,000 towards 
its cost during the period ending with 1945. 

AooOrdiko to Nature, a million dollars has been set 
aside by tbe British Council for the Promotion of 
Science and Technology in China as cash awards for 
solutions of national defense scicntiOc problems. The 
CouncO for the Promotion of Science and Technology 
has selected ten special industrial and scientific prob¬ 
lems for consideration. Chinese men of science, indus¬ 
trial technicians and research workers are invited to 
engage in studies and research on these problems and 
submit reports of their results to the council before 
the end of the current year. 

The South African Standards Institution, which 
is the national standardizing body in tbe Union and 
incorporates the South African branch of tbe British 
Standards Institution, recently reelected Professor 
John Orr as chairman. He has led the standardiza¬ 
tion movement in South Africa since its inception 
more than thirty years ago. 

It is reported in the daily press that the University 
of Lublin, Poland, has been formally adopted for the 
duration of the war by Fordham University. The 
Reverend Robert I. Gannon, S.J., president of the 
university, pointed out that the adoption was “a alight 
return for the cultural help and influence which our 
universities have received from the Old World." 


DISCUSSION 


$ryi>tophan and phytohoruons 
PRBCVR80R8 

lltM'bm ahoira by different workers^’*'* that 
iMrtaiii plant tiuiiee, upon alkaline hydrolysis, give 
of anzk than nnbydrolyaed tissues. 

' It Amiry, Jr., J, Bercnr and B. Skalueha, Amer. 

V R- Bergm, 

ims. 

Vi-";'" , 'i',,.';' ,, - ", '' 


This and related work has established the existence 
of one or more naturally occurring compounds wfaieb 
have been called auxin ^preeursors"; they become 
auxin only after suitable treatment. The diemical 
identity of such precursors has not been established, 
but n HDggestive paper has been published recently/ 
It zeportk that the einino acid tryj^phan, upon alka¬ 
line bydrolyais, yi^ds an auxin whida is presumably 
/ Bf JL Oordoa and S. G. Wildman, Joar. Biol. Cbcm,, 
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mdoleaeeUc add; and that tryptophan-contaming pro¬ 
teins (casein and several purified protein preparations 
from spinach leaves) similarly yield auxin upon treat¬ 
ment with alkali. From these results the authors* con¬ 
clude that “it is not improbable that tryptophane 
does occur as such in plants, and until it can be defi¬ 
nitely shown that there is no conversion of this sub¬ 
stance to auxin under the influence of alkali treatment, 
reported increases in auxin liberation must be viewed 
with misgiving.” This implies that yields obtained 
by alkaline hydrolysis are in the nature of artifacts. 
But, rather than causing “misgiving” over the alkaline 
hydrolysis method, it seems to us that the paper in 
question supports its value as an extraction method, 
it may be such substances as trj^ptophan in plant 
tissues which are the precursors. Indeed, it has been 
reported that tryptophan is convertible to auxin by 
plant tissues'^* and by ultra-violet light.’ 

It has been shown’ **® that approximately 90 per 
cent, or more of the total auxin obtainable from ker¬ 
nels of corn, wheat and rye is present in the kernels 
not as auxin, but as a precursor. Thus there is an 
enormous conversion of a physiologically inactive 
compound into auxin. Before attaching too much 
importance to the possibility of tryptophan being the 
precursor in corn and wheat, it is to the point to 
compare the magnitude of the conversion obtained 
from pure tryptophan and that from plant tissue. 
The maximum yield of auxin (calculated as indole- 
acetic acid) from alkali treatment of tryptophan is 
0.008 per cent., and from a tryptophan-rich protein, 
casein, is 0.001 per cent. (Gordon and Wildman, 
tables 3 and 4).* In contrast, the maximum yield 
of auxin from alkali treatment of fresh whole grains 
of sugar com is 0.084 per cent. (84 million TDC per 
gram), calculated on dry weight of the com.* This 
is at least ten times as high as the conversion from 
pure tryptophan. If our figures are correct, they 
indicate that the precursor in com is not tryptophan. 

Evidence in favor of the non-artifact nature of the 
auxin produced by alkaline hydrolysis of com is pro¬ 
vided by the experiments of van Overbeek.® Using 
a technique which involved exhaustive diffusion, van 
Overbeek reports that about 90 per cent, of the total 
auxin obtainable from the coleoptile tips of com seed¬ 
lings occurs not as auxin, but as a precursor. 

Wheat, upon alkaline hydrolysis, has been re¬ 
ported’* “ to give increases in auxin yield up to 3 to 6 
mg indoleaoetio acid per kg of kernels (over that of 
unhydrolyzed tissue). Contrary to the calculation 

s F. Skoog, Jour, Qen, Phy^iol.f 20: 8X1-334, 1937. 

«W. S, Stewart, J5ot. Oag,, 102; BOl-805. 1941. 

▼ A. Berthelot and (3. Amoureux, Compt, Send,, 206: 

m, im ' 

»G. 8. Avery, Jr,, J. Berger and B. Shalucha, Amer, 
J<mr, Sot, 20: 765-778, 1942, 

van Overbeek, Amer, Jour, Setf 28: 1-10, 1941. 


of Gordon and Wildman, nrhidi aeema to be in elsror 
by a factor of one million,’" such increases are very 
much in excess of any activity obtainable from tbe 
tryptophan in wheat. 

It has been pointed out in the work of this labora- 
tory that tbe alkaline hydrolysis method is nxutatisfac- 
tory for a number of green tissues.* These tisaues 
presumably contain tryptophan, but it is obvious that 
the converrion of tryptophan to auxin was too little 
to be detected. 

From diffusion curves, Gordon and Wildman (see 
their Fig. 1) conclude that the auxin produced is 
probably indoleacetio acid.” It should be noted that 
indoleacetio acid is stable to strong alkali: whereas 
no auxin is obtained from tryptophan with 0.25 N 
sodium hydroxide at 100® C. for 16 minutes, identical 
treatment of com gives maximum auxin yields. Thus, 
it is unlikely that indoleacetic acid is the auxin pro¬ 
duced from tryptophan by alkaline hydrolysis. 

In Table IV* the data show that mild acid treatment 
of tryptophan (phosphate buffer at pH 4.6) gives 
higher yields of auxin than any other treatment de¬ 
scribed in the paper. Opposed to this is another 
datum in the same table, that a tryptophan solution 
adjusted to pH 4.6 gives no auxin. These results are 
difficult to understand. If the former is correct, it is 
still further evidence that the auxin precursors in 
corn and wheat are not tryptophan, since they do not 
give auxin under such conditions. 

The tentative conclusion that tryptophan is not 
identical with the com and wheat auxin precursors 
rests chiefly on tbe fact that the per cent, conversion 
of natural precursors to auxin is very much higher 
than that of pure tryptophan to auxin. Since it 
might be argued that tryptophan would show a higher 
percentage conversion into auxin in the presence of 
plant materials, we have hydrolyzed mixtures of 
tryptophan and ground com kernels, and tryptophan 
and purified corn auxin precursor in varying amounts 
by weight, at pH 9.7 for 30 minutes. Avena assays 
indicate no appreciable increase in auxin yield from 
the tryptophan in either case. For example, 250 nog 
ground dry sugar com alkali-hydrolyzed in the pres¬ 
ence of 100 mg of 1-tryptophan (Merck) gave 17*6® 
curvature at 1:16,000, compared with 18.8® curvature 
for com hydrolyzed alone. The curvature attribut- 

^0 Corrospoudence from Br. Gordon recognises that his 
0.6 mg shoidd be 500 grains (G. and W., p. 897). The 
agar blorit sise referr^ to on page 869 of their work, 
Dr. Gordon informs us, should be 9 emm, and the subse¬ 
quently calculated fi^e should be 1.8 x 10^* 

IIA number of other possible intermediatss of trypto- 
phan breakdown were eliminated because of Gieir physio* 
logical inactivity, although indolepyruvic add, a 
likely intermediate with 1*0 per omit, of the aetivi^ of 
indoleaeotie add, seems not to have bsdi eonddmd (m- 
gestod by tikoOge), 2-Xnaoleaeetie add is ktso a pemdo 
product.' 



4ble to txTlptophaii oonvorsion ia equivalent to a 0*015 
per cent* yield of indoleacetic acid from pure trypto¬ 
phan, veraua a 0,022 per cent, yield of indoleacetic 
yield from crude com. If tryptophan were the corn 
auxin precuraor, then com would have to he pure 
tryptophan, which is obviously absurd. It may be 
safely concluded, therefore, that tryptophan is not 
the com auxin precursor to which most of the auxin 
activity is attributable. 

On the other hand, it may be concluded from the 
work of other investigators®'*' as well as from that of 
Gordon and Wildman, that tryptophan is a plant 
auxin precursor of a low degree of activity. Their 
results* suggest that auxin yields obtained from green 
tissues by methods involving extraction periods of 
many weeks^^ may possibly be attributable to trypto¬ 
phan conversion into auxin* 

G. S. A VERY, Jr. 

J. Berger 

Connecticut Oolleoe 

THE ROOTS OF SPINAL NERVES 

Evert one acquainted with the structure and func¬ 
tion of the spinal nerves is aware of their threefold 
origin. Although this fact was recognissed and gen¬ 
erally accepted during the closing years of the nine¬ 
teenth century, present-day descriptions of the spinal 
nerves continue to be based on the knowledge of a 
still earlier day. Consequently, they are initially mis¬ 
leading and always cause the beginner unnecessary 
difficulty in gaining an appreciation of the sources 
and functions of the fibers in peripheral nerves. 

Eadi spinal nerve contains axons arisiug from cell 
bodies located in dorsal root ganglia, in the spinal 
gray matter and in the ganglia of the sympathetic 
chain. Fiber bundles from the first two mentioned 
sources are known as roots of the nerve, but the bundle 
from the third source is reduced to the status of a 
branch or ramus in all current descriptions. There 
seems to be no reason for continuing this erroneous 
designation except long-established custom. While it 
is true that the gray root is much smaller and joins 
the rest of the nerve at a point some distance removed 
from the union of the dorsal and ventral roots, such 
differences are mere details of pattern in comparison 
to the complete reversal of meaning oocasioned by 
referring to a root as a branch; or, in the sense that 
these terms ere employed, in speaking of a contribu¬ 
tion as a derivative* 

To obviate the above-mentioned misnomer in present 
terminology the following changes in the description 
of epinal nerves are proposed: (1) With an occasional 
all spinal nerves are formed from three 
a dcMTsal, a ventral and a gray ^sympathetic). 

T, Thimaim, F. Skoog and A. 0. Byer, Aimer. 
Wm. 59 : d9MtO0,1942* 
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(2) Every spinal nerve gives rise to three primary 
rami and some of them give rise to four; the constant 
rami are the dorsal, the ventral and the recurrent, 
while the one arising from only certain of the nerves 
is the white (visceral) ramus. A white ramus springs 
from each of the thoracic nerves, the cranial three 
lumbar and the third and fourth sacral nerves; in 
addition, a white ramus may issue from the eighth 
cervical, the fourth lumbar or the second sacral. (3) 
The trunk of the spinal nerve is the portion between 
the roots; t.e., it extends from the junction of dorsal 
and ventral roots to the point where the gray root 
joins the bundle formed by the union of the other 
two. By this definition the dorsal, the recurrent and 
the anterior rami arise directly from the trunk; but 
the white ramus is peculiar in that it may arise from 
the trunk, from the anterior ramus, or pass to the 
sympathetic chain enclosed in a sheath common to it 
and the gray root.^ As to the composition of the 
rami with respect to the triple origin of the parent 
trunk, the dorsal and ventral rami contain fibers from 
all three roots, the recurrent carries fibers from the 
dorsal and the gray roots, and the white ramus re¬ 
ceives fibers from the dorsal root and from the ventral 
root. It is to be noted that the white ramus alone 
carries dorsal and ventral root fibers only as implied 
for all rami in the usual introductory description. 

That all spinal nerves have not two roots, but three, 
is factually correct. The question raised is: Shall all 
three roots be known as such or shall one of them 
remain disguised as a ramus and so continue to con¬ 
fuse and confound those who must eventually learn 
that the nerves to skin contain not only afferent 
fibers but efferent fibers ns well; that in nerves to 
muscle, fibers from all three sources are generously 
represented; and that the white rami instead of being 
strictly efferent contain abundant afferent fibers t The 
author is aware that some afferent fibers may oourse 
with the gray ramus, that dorsal roots apparently 
carry efferent impulses as well as afferent, and that 
the possibility of afferent fibers in the ventral roots 
may not be excluded entirely. However, the errors 
imposed in neglecting to mention these facta in an 
introduction to the subject seem trivial compared to 
the continued persistence of the term “gray ramus^^ 
when the structure so named has long been established 
as a root—and an important one—of each and every 
spinal nerve. 

Donald Duncan 

Louisiana State IJNivEasiTY 

TAXONOMY AND GENONOMY 

SrsTBMATio biology has been occupied in the past 
primarily with the end results of speeiation. The 
object of practising systematists has been to define 

^ D. Bheeban and J. Pick, Jour. Ahat,^ 77: 125, 1943. 


8CISlt&S 



liiMts of the entities which they have discovered 
and to arrange them according to their resemblances. 
The methods employed have been principally those of 
coitaparative morphology. The relationships within 
these entities and the intraspecifio structure which is 
eonditioned by the ecology of reproduction have been 
neglected or but little attended to. Either they have 
been overshadowed by the practical necessity of ere* 
ating a workable system, or their study has lagged 
because of the inadequacy or absence of the necessary 
techniques. In recent years, however, some sysfe- 
matists, augmenting the orthodox methods by others 
more suitable, have undertaken to analyze these phe¬ 
nomena. They have become interested not so much 
in the broader relationships which exist between spe¬ 
cies and between genera, relationships which can be 
inferred only from observation and on which no ex¬ 
perimental attack is possible, but in the more intimate 
familial relationships of the individuals which com¬ 
prise a species. By these studies it is hoped that they 
may peer beyond the end results of speciation and 
learn more directly its causes and course. They also 
believe that thereby a more satisfactory arrangement 
can be devised. 

Several terms have been applied to such studies; 
they have been variously described as the **new” systc- 
matics, as biosystematics and as population genetics. 
These terms are awkward and are not wholly reveal¬ 
ing. None has gained more than tentative acceptance 
despite the need for a term which can be generally 
applied. I am venturing therefore to propose the 
term genonomy to connote these laws of the blood 
relationship, coined from the Greek words t 6 yhos 
(the race or offspring) and 6 vdfios (the law or ordi¬ 
nance). This term can be used in apposition to the 
term taxonomy, which can be defined as the laws of 
airangement and employed to connote what Turrill 
has termed "alpha” taxonomy. If the need is felt for 
a more inclusive term to embrace both fields of ae- 


tiVity; I BiBgsfeat that lihe tdnh bb ttod Ih 

this faroadw sense. As employed at present it ik 
what ambiguous^ but more or less synonymous 
taxonomy. To illustrate eoncretely by a study in 
progress: "The Bystematics of Delphin/ium 
would subsume both its taxonomy and its gwonomy. 
The former would embrace the usual studies of ar¬ 
rangement : nomenclature, differentiation and desert]^ 
tion of the entities and their geographic distribution. 
The latter would embrace studies entailed by the fa¬ 
milial relationships of individuals, such as their breed¬ 
ing structure, intraspecific variation and its distribu¬ 
tion, ploidy, the investigation of certain natural hy¬ 
brids and the relationship of the entities involved in 
the polyploids and hybrids. 

Carl En.iNO 

tiNivxBamr or CALiroRKiA 

ISOLATION OF INFLUENZA A BY INTRA- 
ALLANTOIC INOCULATION OF 
UNTREATED THROAT 
WASHINGS 

We wish to report that in this laboratory it has 
been possible to isolate and identify influenza virus A 
from untreated, unfiltered throat washings by intra- 
allantoic inoculation of developing chick embryo. 
The Hirst red cell agglutination-inhibition test was 
used for identification. 

During a current epidemic twenty untreated un- 
fiUered throat washings freshly collected in 20 per 
cent, normal horse serum saline have yielded four 
positive agglutinations on the first passage. One of 
these was verified as Influenza A by the agglutinatioii- 
inhibition test. 

Details of further studies will be published later. 

MtKKiB Tniaiuni 
Jakes CfiowLET 

INTLOENZA LABOBATOET, 

DxvtsxoM or Pbeventable DxaEAsaa, 

MmKasoTA Depaetment or HEAin*B 


SCIENTIFIC BOOKS 


NATURALIST AT LARGE 

NaturalUt at Large, By Thouab Barbour. 314 pp. 

Little, Brown and Company, Boston. 1943. 

We use the expression “emergent evolution” to 
designate apparent mutations, which are really due, 
not to any change in the germ-plasm, but to a new 
combination of genes, giving a result which may be 
as wonderful as it is unforeseen. We must suppose 
that the elements which, coming together in the right 
manner and proportion, gave us Thomas Barbour, 
ex^ed in his ancestors, even in those remote ancestors 
ifho would now he called savegcB- We are fl&ed with 


a sense of wonder and mystery when we think of iSheke 
early origins, destined to find their bigh^t sigtdfieaaee 
ih k future then remote. If we slA what theee ^ 
ments were, ve find the answer in Baxhour’s bo^k. 
An license ouriosity about the phenomena and 
^nce of animj^ life, a desire to diaoover faeta 
nnkhown, a very keen sense of the bean^ of 
a remarkable eapadity for fidendship*^^^ 

^es, separately or in-oom^natiofi, muirt 

iwas ^ 

;ihat. '■ :them' toget^'' 

liidiyiatiid;.'' -But evefi so, ^ 'lb- 
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^ ]!^iilt$ might have been iimgnificant 
Siyv Barbour; knaw Professor Henry FairMd 
Qrimnfy the |»resident of the Zoologieal Society^ be- 
eanee one of hia sons was a schoolmate of mine. To 
me, a t^y flfteon-year-older in those days, he seemed 
very awesome, but one Saturday afternoon he did 
something which enri<dted my life more than he ever 
realised. On this occasion be sat down beside me in 
the train going back from the Bronx to Grand Central 
Station. He asked me what 1 had been reading and 
then said: 'There are fonr great books for boys who 
like natural history.’ And he named them: Wallace’s 
^Malay Archipelago/ Belt’s 'The Naturalist in Nicara¬ 
gua/ Bates’s book on the Amason, and Hudson’s on 
the La Plata region. Well, 1 read them in this order. 
Wallace’s book, coming first, made the greatest im- 
pi^ssion; 1 read it over and over again until I knew 
it almost by heart. And my desire to see the Dutch 
East Indies became so all-consuming that I must have 
seemed a veritable monomaniac to my parents.” 

Barbonr thus stepped into Wallace’s shoes, for in 
many respects the two men were very much alike. I 
think especially of their delight in the beauty and 
variety of nature, for although they wrote no poems, 
they had to the full the feeling which inspires the best 
poetry. 

The book is divided into three parts—(1) The Mak¬ 
ing of a Naturalist; (2) The Sedentary Naturalist; 
(3) The Leisurely Naturalist—^with also a couple of 
appendices. Each chapter deals with some special 
t^ic, the result being more interesting than a strictly 
ehronologieal narrative. There is a very good chapter 
on Mr. Justice Holmes, of whom it is said: 


X still believe that had Justice Holmes known as much 
about sdenee as he knew about philosophy, ethioa, logistics 
or histoiy, he would have been forced to admit that there 
are certain categories of facts for which scienoo holds no 
key. And this is where the deist, the humble soul who 
nukes no parade of his religioae belief, feels positive 
that he has Something quite tangible, which the atheist 
has not Justices Holmes was completely happy and satis- 
lied but, in regard to science, he was estraordinarlly 
trusting and uninformed^ With all his learning, with all 
his vast and mature sdiolarahlp which gave him that 
Sttj^b beauty of u^anc^ of imagery, and of apt quo- 
tarion which decorated the ornate loveliness of his literary 
holmes still had hhi blind spot 

; Bari^ur concludes; ''Justices Holmes was one 

bf tibe fv^atest men I evw knew well—if not the very 

' n ' 


iroik hu in wd for the Museum 
'SitoolBigy '*t' Hartsrd, whew he has 
of 'X«aiB.'iuid;;Al^ocler Agassis, 
oif'fh#' thawnph and. the work 




of his associates, and tells some strange tales of earlier 
days- ''You see, my thesis is that workii^ in a 
museum used to moke people odd. Of course, that’s 
not tibe ease of my colleagues or me. As one of my 
danghtefs said of us, 'You don’t have to be eraey, 
but it certainly helps.’ ” 

There is much to be said about the Barro Colorado 
Island Iiaboratory in the Panama Canal. Barbour 
says that if ten friends of his were asked to speculate 
on the best job he had ever done, nine would agree 
that it was the help given to the Barro Colorado Labo¬ 
ratory. However this may be, the service rendered 
was very great, and although, under the stress of war, 
the laboratory is now closed, the work will continue in 
days of peace, presumably for centuries to come, and 
wOI be a source of inspiration to many generations of 
naturalists. 

Probably few spots in the world have provided more 
intellectual thrills or satisfied more intelloetual enriosity 
than has Barro Colorado Island. Every naturalist, be he 
high-school teacher or independent investigator or college 
professor of biology, craves a chance to see a tropical 
rain forest, if only for once in his life, and many who 
have had their first chance on Barro Colorado Island have 
returned there again and again. . . . 

I donH know whether I shall ever boo Barro Colorado 
again, but I certainly hope that I may, if only to sail 
by it through the Canal in the month of March, when 
the guayacan trees lift their lofty heads above the forest 
top, each as glittering as a golden dome, while the purple 
Jaoarandas, the pale pink alemendros and the Palo Santo 
with flowers os crimson as arterial blood make a scene of 
incomparable splendor [pp. 206, 207]. 

The chapter '‘In Retrospect” is an attempt at s^- 
analysis, as objective as he can make it. He says: 
"This year, in the midst of a war-tom world, I have 
been thinking hard about the whole question which 
every elderly person in an administrative capacity has 
been pondering—as to whether or not he is pulling 
his weight in the boat at times like this. Or should I 
shut the museum up and walk away from it for the 
duration t . . , Well, the stars have shone for me in 
the form of some lines recently written by my friend, 
Dr, Albert Bide Parr, the distinguished new director 
of the American Museum of Natural History in New 
York.” Parr’s statement concludes with these words: 

Ths effort of our physical victory may also prove wasted 
if in the meantime we have lost on the spiritual front 
And I do not propose to apologize for having sufficient 
faith in our ultimate victory to considor the continued 
growth and development of the ctUtural and educational 
institnriotm to be one of the most essential duties which 
can be borne in our nation to-day, second only to the 
duty of those defending our rigjht to have the civilisation 
wb want At least that is the eonviction in whioh 1 myself 
ottjrry bn. 
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It is mitural that diffeirent individuals, acoording to 
their training and eircumstanoes, should feel di^er- 
ently about these matters, so also the same individual 
at diSeirent times. But one feels that some of the 
things done, such as the evacuation of the three great 
museams at San Diego, which would have contributed 
greatly to the education of the men in service, has 
resulted from a feeling of indifference to cultural 
values on the part of those in authority. Let us hope 
that in the days to come the better life which we now 
see through dark glasses may not only restore dur 
civilisation but make it far more interesting and ser¬ 
viceable to the average man. 

T. D. A. Cockerell 

Bbsx&t Museum, 

Palm Spbinqs, Oalip. 

DEVELOPMENTS IN SCIENCE 

Forward with Science, By Rogers D. Rusk. Alfred 
A. Knopf Company. 307 pp. $3.50. 

This book by Rogers D. Rusk, is int(?nded as a 
guide to non-scientists, to keep them in touch with the 
present developments in science and to review for 
them some of the philosophical implications, as well as 
to describe the practical consequences of the thought 
of the past two decades. It is not intended to be a 
text and therefore fits into the category of the other 
books explaining science to the layman, such as the 
familiar ones by Jeans and Eddington. 

Dr. Rusk sets forth for the average layman the 
points of view which have been developed by science 
in recent times and outlines some of the interesting 
results. He starts out by explaining the triumphs of 
modem physical science and discusses the structure 
of matter and the newly discovered fundamental par¬ 
ticles. He then shows us immediately how these par¬ 
ticles are used. He devotes one chapter to the electron 
microscope, another to x-rays, and still others to arti¬ 
ficial radio-acitvity and atomic energy. Then Rusk 
describes cosmic rays and reviews tbe evidence for the 
age of the earth. The remainder of the book is de¬ 
voted to a more philosophical view of the problems 
posed by modern science. The author explains the 
difficulties of the mechanistic view and the importance 
of the development of the wave and probability con¬ 
cepts which form the basic operational philosophy of 
modem physics. His later chapter headings are sug¬ 
gestive, as ‘^Reaching for the Stars,“Does Nature 

SPECIAL 

RETARDATION OF RANCIDITY BY 
SULFHYDRYL COMPOUNDS 
Biological antioxidants, as food constituents, are 
^traeting increasing attention. Apart from the to- 


Moke Sense t”, "Man Outgrows Mechanism" and 
“Human Freedom and Destiny," 

Finally, toward the end of the book Rusk also con* 
siders science and destruction. He attempts to set at 
ease the minds of those who worry about the destruc¬ 
tive forces unleashed by science by reminding them 
that science provides power and tools for the use of 
mankind and that it is not the fault of science that 
some of these tools have been used by misguided per¬ 
sons for destructive purposes. 

Dr. Rusk, being himself a physicist, is, of course, 
thoroughly conversant with his subject and cites ex¬ 
tensively the original fundamental and significant 
experiments. He has clearly explained the rather 
complex ideas which have been tonuulaied and devel¬ 
oped by the leaders of present-day physical thought, 
such as Heisenberg, de Broglie, Schrodinger and Bohr, 
Since physics has grown during the past ten years 
to vast dimensions it is impossible to do justice to 
all phases of it in a book of this length. One is there¬ 
fore left with the feeling at the end of many chapters 
that more should have been added about the subject 
and that the arguments and treatments are incom¬ 
plete. Also, in reading the book a physicist would 
feel that in Dr. Rusk’s development of the subject 
he departs from the classical order of presenting the 
material. This departure from the traditional presen¬ 
tation tends to give the impression that the author 
jumps around too much for so broad a field and does 
not always finish the ideas which he has started to 
explain. On the other hand, many of the facta in the 
book are excellent and certainly reflect the current 
thought in physics. Many of us have felt, as does 
Dr. Rusk, that the philosophical point of view devel¬ 
oped by Jeans and Eddington had gone beyond the 
true province of science, particularly in Jeans’ discus¬ 
sion of determinism and in his famous conclusion that 
since physics is mathematical, therefore God must be a 
mathematician. It is most encouraging therefore to 
hoar a feUow physicist point out the difficulties with 
this point of view and to hear him explain the feelings 
which have been commonly shared by many of ns in 
this field. 

On the whole, Busk has done a good job, and has 
presented the subject to the layman in a most inter¬ 
esting and readable book. 

S. A. Eonsv 

Nkw York UNivKasiTY 

ARTICLES 

copheroh, whieb Mattill and his MsoeUtes d^iO' 
onstrated as having anticu^genie {K>tsney/‘* erodis 

1- H. S. Oleott and H. A. ChmiM fli t 

867, IMl, 
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sotttw o£ the vitamin B <»)mplet have abo, recently, 
iMEfen reeogtuaed as {>otent nntioaidants.’* ^ 

In the eqnree of investigations dealing vdth the re¬ 
tardation of rancidity in dried milks,^ thiourea was 
examined as a possible antioxidant for fat* It has 
been claimed that thiourea is a good stabilizer for 
ascorbic acid^ but its possible antioxygenic effect on 
fats required special study. From such experiments^* 
it became evident that thioui'ea is capable of acting 
as a fat antioxidant, but only in the presence of water. 

It is plausible to assume that the antioxygenic prop¬ 
erties of thiourea (I) can be attributed to the aulf- 
hydryl residue in its tautomeric form, isothiourea 
(11)^ 

KH, KH 


TiUlLffi X 

Banker or Watwi ano or CnSO« oa tub Axtioxtobnic 
PO vaMCT or soLTHTmiTii Courotiaos and or Htoao- 
QmNONB-MoNoaaazrXiZTUBa 


Cr8 

IJH, 

1 


lO-SH 

I 

NH, 

II 


This idea carries with it several practical implica¬ 
tions which are open to experimental verillcation. 

1, Iso-thioureas having a substituent attached to the 
sulfur atom should not exhibit antioxygenic proper¬ 
ties* On the other hand, iV'-substituted thioureas hav¬ 
ing a hydrogen atom available for enolization should 
act as antioxidants. 

2* Other sulfhydryj compounds, for instance, cys¬ 
teine (but not cystine), should also be good antioxi¬ 
dants, at least in vitro, 

3* Cu’*^ and ions should inhibit the antioxy¬ 

genic potency of sulfhydryl compounds. 

Experiments were set up to test the above postu¬ 
lates* For the assay method a modified dried system^ 
was used, composed of cornstarch (18 gram), redis¬ 
tilled linoleic acid (3.5 gram) and antioxidant (43 
mg), with or without the addition of water (1 gram 
of water replacing 1 gram of starch) and of CuSO^ 
(10 mg in the total mixture). The ingredients were 
thoroughly mixed and incubated at 30°. On the 
eighth day the fat was extracted with CHGls and the 
iodine number determined. 

The experimental results contained in Table I indi¬ 
cate the correctuesa of the assumption, according to 
vAiob, aulfhydiyl-compounds by virtue of their free 
aulfhy^l radical retard the development of rancidity 


Sice also E. 4aa* iPav. BmoArm*, 12: 358, 

' i94S*' 

Gydrgy and B* TomarclH, JoWr. Biol. Chem., 147; 

«46, iWiS. ^ 

; F. Chtus^ B. E* Bomes and G. O. Burr, Proo. 

EadL 53:175,1943. 

: B; WUHikihS(m--To be published. 

95, 1942. 

S B P. Ostergard and J, B. 

ilToiir. J%. Afadfy 75: 413^ liHd*, 

- '.VV . ^ ■ .V ^ 


Antiozldant 
(0.2 per cent.) 

HaO 

per cent. 

ChiSO^ 

t»R. 

Iodine No. 

Bxpor. 1 Exper. 2 

Crstelne 

0 

0 

43.5 


Cysteine 

4.65 

0 

113.8 

46.6 

114.1 

Oretelne 

4.65 

10 

42.4 

C^atJne 

0 

0 

54.6 


Cyetine 

4.05 

0 

55.0 


N-Aoetylthloorea 

0 

0 

65.4 


N-AcetxUltlourea 

4.05 

0 

122.0 

128.5 

N-A cetylthlou rea 

4.05 

10 

81.7 

48.7 

SMetbylteothlourea 

0 

0 

61.2 


a-MethyiUothiouroa 

4.05 

0 

49.0 

56.3 

a<Methyllsotbloarea 

4.05 

10 


44.6 

Thiourea 

0 

0 

54.8 

64.5 

Tblonrea 

4.65 

0 

120.2 

125.2 

Thiourea 

4.65 

10 

47.8 

48.7 

Thlouradl 

0 

0 


64.8 

Thiouracil 

4.m 

0 


140.9 

Tblouradl 

4.65 

10 


57.0 

Hyd roqulnone^Mono- 
bonayletber 

0 

0 


138.4 

Hydroquinone-Mono- 

benaylether 

4.65 

0 


141.2 

Uydroqulnone-Mono- 

beneylether 

4.65 

10 


137.1 

Control (DOantioxidant) 

0 

0 

60.5 

55.3 

Control (DOantioxidant) 

4.6.5 

0 

03.5 

67.3 

Control (no antioxidant) 

4.G5 

10 

60.3 

60.9 


in fat, but only in the presence of water and in the 
absence of copper salts (also of ferric salts, and pos¬ 
sibly of other inhibitors of the sulfhydryl radical). 

It is improbable tliat the effect of the copper salt is 
due to its inherently pro-oxygenic character rather 
than its effect in blocking the sulfhydryl group. If 
the former were the case the strong antioxidant, 
hydroquinone-rnonobenzylether, should also be inacti¬ 
vated by the copper ion. Such inactivation, however, 
could not be demonstrated (Table I). 

The special interest in the retardation of autoxida- 
tion of fats by sulfhydryl compounds lies primarily 
in the unexpected finding thot fats arc protected by 
such antioxidants only in the presence of water. In 
the second place, this same phenomenon may shed 
light on the mechanism under-lying the hypometabolic 
state in rats fed certain sulfonamides as well as thio¬ 
urea and its derivatives.®- "■ Thiourea and thiouracil 
have been found to be effective also in thyrotoxicosis 
in man,”' 

Similar to the effect of sulfhydryl compounds on 
the enlargement of the thyroid of the rat, there has 
been found a definite synergism in this respect be¬ 
tween p-aminobenzoic acid and sulfonamides^*’ as op- 

B Mackenzie, O, 0. Mackenzie and E. V. McOolluxo, 
SoiKNc*, 94: 618, 1941. 

^ d G. Mackenzie and J. B. Mackenzie, Sndocritu^ffy, 
32: 195, 1943. 

B. Astwood, J, Sullivan, A. Biaaell and B. Tys- 
kwitfc jSrmiocrtnola^y, 32; 210, 1943; 

Astwood, /our. 4fn^ Med* Aen., X22; 79, 1943. 

H. 'WiHiams and G. B, Bxssell, Senmox, 99: 156, 
1943* . ^ 
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posed to their normal antagonism in bactoriostasis. 
A direct antiozygenic reaction might be the cause for 
this synergism which hitherto has defied any plausible 
explanation, /rhe enhancing effect of p-nminobenzoic 
acid on sulfonamides in the retardation of rancidity in 
fat has recently been experimentally demonstrated.^® 

More experimental evidence is needed before the 
link between antioxygenic activity of thiourea and 
related substances and their effect on metabolism and 
the thyroid gland can be regarded as established.^® 

Paul Gyorgt 
Ebio T. Stillee 
Martin B. Wu^liamson 

Babies & Childrens Hospital and the 
Department of Pediatrics, School or 
Medicine, Western Keserve University, 
Cleveland and the Research Laroratoeies, 
S.M.A. Corporation, Chao bin Falls 

VITAMIN B, DEFICIENCY ANEMIA IN 
THE DOQi 

Hypochromic microcytic anemia typical of vitamin 
Bfl deficiency in puppies and adult dogs has been pro¬ 
duced in this laboratory consistently, thus confirming 
the work of others.^-®The synthetic basic diet 
used was high in protein and consisted of the follow¬ 
ing ingredients: casein 40 per cent., sucrose 30, cotton 
seed oil 18, cod liver oil 2, mineral salts^ 4 per cent. 
This diet is essentially free from all members of the 
vitamin-B complex. 

Experimental Groups 

Group I —consisting of nine animals—received in 
addition to the basic diet seven synthetic members of 
the vitamin B complex as follows: thiamin 1.4 mg, 

In preliminary experiments (in collaboration with Dr. 
R. M. TomaroUi) liydroquinone monobenzyl ether (0.6 per 
cent, in tlie diet) has no effect on the size of the thyroid 
in rate when administered for fourteen days. In this con¬ 
nection it should be noted that the effect of various anti¬ 
oxidants depends, to a large extent, on the substrate on 
which they are t(?ated. 

I Evidence that vitamin factors found in brewers * 
yeast in addition to vitamin B* are essential for maintain¬ 
ing hemoglobin in the dog. 

8 Only two adult dogs were used, one in Group I, the 
other in Group III. 

8 P. J. Fonts, O. M. Helmer, 8. Lopkovsky, and T, H. 
Jukes, Jour, Nutritiofit 16: 197, August, 1938. 

* P. J. Fouts, O. M. Helmer, and 8. Lepkovsky, Am, 
Jour, Med, Boi,, 199: 163, 1940. 

B H. J. Borson and R. 8. Mettier, Proo, Boc, Ewpt, Biol, 
and Med., 43: 429, 1940. 

«J. M. McKibbin, A. E. Schaefer, D. V. Frost and 
0. A. Elvehjem, Jour, Biol. Chem,, 142: 77, 1942. 

7 Mineral salt mixture; Bone meal (steamed), 57.8 per 
cent.; sodium chloride, 24.4 per cent.; lime stone (oyster 
shell flour), 12.2 per cent; iron sulfate (U.S.P.), 3,7 per 
cent,; magnesium oxide (U.S.P,), 1.2 per cent; copper 
sulfate (reagent), 0.3 per cent.; manganese sulfate (re¬ 
agent), 0,1 per cent.; zinc oxide (reagent), 0.1 per cent: 
cobalt oorborate, 0.1 per cent.; potassium iodide, 0.1 per 
cent.. 


riboflavin 0.7 mg, nicotinic acid 6 mg, inoaittil 6 mg, 
pantothenic acid 6 mg, para aminobenaoie acid fl mg, 
and choline 30 mg per dog per day, but no vitamin 
All these doge developed the hypochromic mierocytio 
anemia observed in dogs lacking vitamin B«. The 
initial hemoglobin of those dogs averaged 15.5 grams. 
This rose to a peak of 18.8 grams in approximately 
7 weeks, then declined to values averaging 7.7 grams 
after 22 weeks on the diet. For other blood values 
see Table 1. 

Group II, As a control group five puppies were 
placed on the same regime except that vitamin was 
given as a supplement (6 mg per dog per day) from 
the beginning of the experiment along with the other 
seven synthetic vitamins. Much to our surprise under 
these conditions the blood values (determined every 
two weeks) followed a pattern quite similar to that of 
the vitamin deficient animals (Fig, 1). Their 
initial hemoglobin values averaged 14.6 grams. These 
rose to a high value of 18.6 grama in 4 weeks, then 
declined gradually to 9.4 grams over a period of 20 
weeks. 

Group III, As an additional control group, 4 ani¬ 
mals (1 adult and 3 puppies) received the basic diet 
altered to contain brewers' yeast, as a source of all 
the B-cornplex vitamins, at a level of 10 per cent., re¬ 
placing an equivalent amount of carbohydrate. The 
initial hemoglobin values in this group averaged 14.6 
grams, rose to a peak of 19.8 grams after 17 weeks on 
the diet and then returned to a value around 18 grams, 
a level which was maintained throughout the rest of 
the experiment. 

Group IV —composed of 4 puppies—received the 
same yeast control diet as group Ill, but in addition 
these animals received the eight synthetic vitamins 
given to group II and in the same daily amounts. 
Here the average initial hemoglobin was 13.5 grams 
with a peak averaging 20.5 grams after 21 weeks and 
a subsequent return to a value around 18 grams. Fig. 
I illustrates the contrast in behavior between the ani¬ 
mals receiving only synthetic vitamins and their yeast 
controls. 

One puppy of group I after being depleted of vita¬ 
min Be was subsequently treated with vitamin Be and 
later with brewers’ yeast. The results substantiated 
the findings in groups 11 and HI. At the end of the 
depletion period of 36 weeks this dog had a Hgb. of 
6 grams, a red blood count of 4,570,000 and a hema¬ 
tocrit of 18.5 volumes per cent. Treatment with vita¬ 
min resulted in the usual prompt rise in hemo¬ 
globin, which increased 4 grains in 6 days wifb a 
corresponding rise in the other blood values. The 
hemoglobin then gradually tose to 15.5 grams in 10 
weeks with a correspondii^ BBC of 6,720,000 and a 
hematocrit 6f 41.0. The hemoglobin could not be 
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maiataixted at thia level and felt gradually over a T]te vitazuin therapy bad no discernible effect on 
period of 6 weeks to 12 grams { RBC 5,580,000, henm- the general condition of this dog. The animal weighed 

toerit ^ vols. per ecmt,), after which it began to rise 5 kilograms at the beginning of the treatment and at 

under the influence of the yeast treatment. After 13 the end of 100 days, or approximately 14 weeks, the 

weeks on this regime a hemoglobin value of 18.5 grainB weight was exactly the same. There was no improve- 

with a red (wunt of 7,500,000 and hematoorit of 46.8 ment in appetite, vitality, condition of the skin, which 
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Or 

No 

dogs 

WeiEks 

to 

on expt. 



WelsUt 


Herooglobiu 

Red count 

Hematocrit 

met 

I 

H 

T 

I 

H 

F 

I 

H 

F 

H 

F 

X 



Kilo 



grams 

million 

vol per cent. 

I 

9 

6 

22 

BI> + (V-Bi) 

6.6 

6.8 

4.6 

16.2 

18.8 

7,7 

0.36 

8.36 

6.12 

47.2 

26.6 

62.7 

n 

6 

4 

27 

BDf V 

4.0 

6.0 

4.0 

14.6 

18,6 

0.4 

6.84 

8.16 

4.78 

40.1 

30.9 

62.1 

III 

4 

16 

53 

0. D. 

6,2 

10.6 

9.6 

14.6 

19.7 

18.0 

6.98 

8.92 

7.83 

39.8 

51,6 

66.8 

IV 

4 

10 

36 

CD +V 

4.6 

11.6 
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vds- per cent, was obtained. The peak values were 
readi^ after 19 weeks on the yeast diet end were 
maintained for 14 weeks> the hemoglobin not falling 
below 20 grams during this time. After that the 
hemoglobin fell slightly and was maintained at ap- 
-prbximately 18 grams throughout remainder of 
treatment period of one yeat. 


had a severe fungus infection, or the general alopecia. 
The effect of the yeast treatment on the general oond,i- 
tion of the animal as well as the hematologic changes 
in the blood elements was almost miraculous. In 16 
weeks the dog had doubled its weight, and almost 
doubled its hemoglobin and hematocrit, completely 
cleared up the ;fanguB infection and grown a sleek 
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eaten” at the time the treatment started. The changes 
in this animal served ns a dramatic illustration of the 
importance of administering the entire B complex 
vhich is to be found only in natural sources. 

Although vitamin therapy in the case of a dog 
with vitamin deficiency anemia produces a dra¬ 
matic and apparently Hpecific effect, yet it has been 
observed that Bg alone will not bring the hemoglobin 
back to normal. Borson and Mettier*^ found that some 
of the filtrate factors were needed for more complete 
blood regeneration in their Bg deficient dogs, and 
McKibbin and his associates^ found that certain fac¬ 
tors present in liver were needed before normal hemo¬ 
globin values (*'13“14” grains) could be reached in 
their deficient animals. This was also borne out in 
Wintrobe’s study® with vitamin deficient swine. 
In the present study the giving of all the other syn¬ 
thetic B-complex factors in adequate amounts was 
sufficient to enable the addition of vitamin Bq alone 
to bring the hemoglobin back to 16.5 grams but not 
to maintain it at this level. Brewers^ yeast at a level 
of 10 per cent, not only maintained the hemoglobin 
level but kept it at a constant value ctonsiderably 
higher than the accepted normal of 14.0 grams.® 
These extremely high values in the yeast-treated dogs, 
Le,, 18-20 grams, as compared with 14 grams were 
viewed with some scepticism at first, but they have 
been repeatedly confirmed when checked in other labo¬ 
ratories of this hospital. The observance of hemo- 


found in doge probably reflects the dogs 

under natural conditions of living never receive en 
optimum supply of the vitamm-B complex. It is not 
urged that this is essential, but it is probably of value 
in situations not fully understood at the present 
moment. 

From these data it is concluded that even tbongh a 
diet lacking vitamin results in a typical hypo¬ 
chromic anemia in dogs which responds specifically to 
vitanun treatment, vitamin alone or even com¬ 
bined with the known synthetic factors of the B com¬ 
plex is not sufficient to maintain the hemoglobin at 
optituum levels. There is at least one factor, possibly 
more, in brewers’ yeast in addition to vitamin Bg which 
serves to stimulate hemoglobin production in the dog. 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


TECHNIQUE FOR STROBOSCOPIC STUDIES 
OF INSECT FLIQHTi 

Since the application of the Edgerton stroboscope* 
to studies of insect flight,®- * it has become clear that 
the frequency of wing-beat of standardized insects 
offers a rigorous technique in quantitative biology. 
There is reason to believe that the usefulness of such 
measurements will not be limited to studies of insect 
physiology, but may extend into other fields such as 
genetics and experimental pharmacology. It is there¬ 
fore our purpose to describe the apparatus and tfjch- 
nique tlmt we have found most suitable for determin¬ 
ing wing-beat frequency. 

A survey of the flight of numerous insects has dem- 

» M. M. Wintrobe, E. H. Follis, Jr., M. H. Miller, H. J. 
Stein, H. Aleayaga, 8, Humphreys, A. Bnksta and G. E. 
Cartwright, Bull Johns EopUns Rosp,, 72: 1, 1»43. 

ttS. F. Scarborough, Yale Jour, Bioh and Med., 3: 369. 
1931. 

VThis study was aided by a grant from the Josiah 
Mocy Junior Foundation. 

* K. J. Oermeshausen and H, E. Edgerton, BlsotronicSt 
10; 2, February, 1937. 

« 1 j. E. Chadwick, PsyoAe, 40: 1-8, 1939, 

AL, E. Chadwick, Physiol. 12 : 151-160, 1839, 


onstrated that Drosophila is a most favorable experi¬ 
mental animal. Advantages offered by this geiius in** 
elude the year-round availability of numerous species 
and varieties and the generally consistent response 
under the experimental conditions, as well as the large 
body of information which already exists in regard to 
their structure and physiology. Furthermore, wing- 
beat frequency varies not only with the age and sex 
of the individual® but also with the temperature at 
which they are reared and flown,® so that these faetors 
must be carefully controlled. The use of hbrnagene- 
ous, inbred strains is also highly desirab^® 
oedurea for reghlAting these details are bet^ estah*' 
limbed and more easily applied for 
for most other insects. While the smaB ska of 
DtO 80 phila may be a hindrance in some types of 
as in analysis of chemical ehan^ during ^ 
simplidea the problem of mowt^ 
servation of wing moveniepfc . 

s & IL W iltiams, % A^ 
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betwaea abdoiuen and thorax in thia g^tis 
IB also holpfnl in this respeot. Drosophila thus seems 
particularly suitable for measurement of wing>beat 
frequency; however^ the technique described below con 
be applied with minor modifications to a variety of 
other insects^ 

The specimens are fastened as indicated in Fig. 1. 
A series of mounts are prepared, each of which con¬ 
sists of a short length of copper wire soldered at one 
end to a pin (head removed) and glued at the other 
end to a narrow strip of parajQElned paper. The in¬ 
sects are lightly etberixed and further manipulations 
carried out under a dissecting uiicroscope. By means 
of a Boalpel tbp P^>^ removed at the 

femoro-tibial in order to prevent their touching 
the mount and inhibiting flight. This operation has 
no demonstrable effect on wing movement. Next the 


Dae to the tarsal reflex,^ flight is stimulated by with¬ 
drawal of the platform and inhibited by its return, so 
that it may be controlled at the will of the operator. 

The chamber, which consists of a length of Pyrex 
combustion tubing, is sealed by clamping it between 
brass end-pieces connected by three rods. The tri¬ 
angular end-pieces are machined to receive the ends 
of the chamber and fitted with rubber gaskets. With 
this arrangement the chamber may be made tight for 
presBiires as high as ten atmospheres. The desired 
gas mixtures are supplied and pressures controlled 
through copper tubing provided with suitable valves 
and sealed into the central openings of the brass end- 
pieces. 

Binoe accurate control of the temperature of the 
chamber is essential, the apparatus is most advantage¬ 
ously immersed in a water bath that is thermostati- 



Fig. 1, Profile view of flight chamber (xi), details of brass fitting and intemal view of brass ond-piocc. 


specimen is placed belly-down on a piece of cork and 
the wings spread by meanq of a forked pin placed be¬ 
hind their margins. A dissecting needle with a short 
piece of resistance wire wrapped around its shaft is 
warmed electrically and used to fuse the paraffined 
tip of the mount carefully to the dorsal end of the 
abdomen* The insect is not damaged by this process 
and regains its flight abilities within a few minutes. 
After half an hour it is fully recovered from the 
aneiChetic and ready for testing. 

: As diagrammed in Fig. 1, the mounted insects are 
&at0ned to a braes fitting that slides snugly into the 
. tube whi^ serves as an experimental chamber. 

Xt advant^QUs to enoloae a number of individuals 
W tbe chamber in order to equilibrate them simulta- 
iteonriy with the conditions that are being tested, 
mount is fastened in place with a set screw and 


by bending the copper wire so that the spoci- 
^ the corresponding spring platform. 

of jfimsphor-^bronze, 0.15 mm 
to at their 

■fe^ds ^ After the 

HnlBt the spripgtt 1^ be depressed 

PlFbtt' outride i^e apparatus. 


cally regulated. We have found most convenient for 
this purpose a bath equipped with a glass-bottom off¬ 
set. A mirror placed outside the bath and beneath the 
offset permits the animals to he studied in silhouette 
against the stroboscopic lamp clamped above the water 
surface. An extension cord leads from the lamp and 
reflector unit to the control box on the table below. 
The flight chamber is supported by a clamp so that it 
can be lifted from the water or moved longitudinally 
in front of the water-tight electromagnet, and is so 
oriented that the dorso-ventral axis of the animals 
lies in the horizontal plane. Thus, by moving the 
chamberj each animal can be brought opposite the 
magnet and tested in turn, while it is viewed through 
the glass offset without obstruction. The flight re¬ 
sponse of the animals does not seem to be influenced 
in any way by their static orientation in respect to the 
field of gravity. If the animals are to be studied dur¬ 
ing cdptinaous flight, a permanent magnet may be sub¬ 
stituted in place of the electromagnet. 

By means of an apparatus thus arranged, it has 
b^iep possible to measure precisely the frequency of 

'^ 0. Fraenkob Ztsdkr, /. Vergki^, Physiol.^ 16: 870- 
3^8^ Ibtl 
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wing-beat under a variety of experimental conditions. 
Many hundreds of reliable measurements may be 
acoompli^ed on each individual during intermittent 
flights having durations o£ 3 to 5 seconds, separated 
by adequate periods of rest (about 20 seconds). 
Under carefully controlled conditions the variability 
of such determinations on a single individual is gen* 
erally loss than one per cent. For 24 strains of 
DroHophiia the coefficient of variability among dif* 
ferent individuals of single strains was found to aver¬ 
age 3.10 per cent.® Useful information in regard to 
metabolism and fatigue can be obtained in terms of 
the progressive changes in wing-beat frcipiency dur¬ 
ing continuous flight.® The principle of the apparatus 
ha.s also been adapted for measurements correlating 
wing-beat frequency with respiratory exchange.® 

Leioh E. Chadwick 

Anesthesia Laboratost or the Harvard 
Medical School at the Massachusetts 
General Hospital. Boston, Mass. 

Leigh E. CnADwicK 

Department of Phtbioloqy, 

University of Rochester School of 
Medicine and Dentistry 

THE COAGULUM-CONTACT TECHNIC IN 
TRAUMATIC RUPTURE OF THE 
LIVER IN DOG AND MAN 

At the suggestion of Dr. W. Wayne Babcock, it 
was decided to extend the principles involved in the 
coagulum-contact technic of skin grafting' to the con¬ 
trol of bleeding and the promotion of healing in trau¬ 
matic injuries of the liver and spleen. In the past 
it has been customary to sew the opposing surfaces 
of the liver together. This frequently promotes rather 
tlian controls bleeding. Likewise the packing of the 
injured field is often complicated by bleeding at the 
time the packing is removed, The new method pre¬ 
sents neither of these difficulties. 

Equal quantities of plasma and cell extract (auto¬ 
genous, homologous or heterogenous) are mixed to¬ 
gether just before using. The bleeding surfaces of 
the liver which are to be joined are exposed and the 
mixture is rapidly brushed over both surfaces with a 
sterile camel hair brush. The surfaces are firmly held 
together for about three minutes. They are then re¬ 
leased and will adhere firmly to one another. If the 
bleeding is still present in poorly apposed parts, some 
of the mixture is brushed over these areas and left to 
coagulate. If there is profuse bleeding the brush may 

« L. E. Chadwick and D. Gilmour, Phygiol, Zool, 13: 
898-41^ 1940. 

1 M. E. Sano, Am, Jour, 5ifrg., Lri, 105-106, 1943. This 
new method of skin grafting using plasma and cell extract 
to form an adhesive and growth-stimulating eoagulum is 
bsiiig used not only at Temple University Ho^ital but 
at o&mf hospitals with very good results. 


be held over the site of bleeding for one to two min¬ 
utes. On microscopic examination, three days later, 
fibroblasts are seen to have proliferated in the co- 
agulum formed. Five days after operation, small 
sinuses appear in certain sections. By the end of 
ten days, it is often difficult to find the line of in¬ 
cision on gross inspection of the specimen. Micro¬ 
scopically, one finds these areas well organized with 
very little evidence of damage to the adja<*cnt liver 
cells. 

Damaged surfaces of liver will adhere to one another 
on pressure without the intorpositiim of plasma and 
extract. However, oozing does not stop so readily 
and when prol'use bleeding occurs at the inner oflglc 
opposed surfaces where it is difficult to exert 
pressure, it is almost impossible to stop the bleeding 
by prt^ssure alone. While adhesion has been IfiO per 
cent, when using the plaenm-exirnct mixture on fifteen 
dog livers and one human liver, the liver in three (or 
20 per <?ent. of the cases) had to be restuck when no 
plasma-extract was used. In no case did the dog bleed 
to death with either method. 

Similar experinieuts have been carried out on the 
spleens of dogs. Here the plasma extract gives defi¬ 
nitely superior results but neither method is as satis¬ 
factory as in the liver. Due to the intrinsic structure 
of the spleen itself, infarctions arc apt to occur. 
Again, no death actually occurred due to hemorrhage 
but healing was slow and unsatisfactory. 

This new method is extremely simple and uses the 
physiologic principles of blood clotting and wound 
healing thus eliminating any extraneous factors which 
might complicate and endanger the individual's life 
in some other way. It is hoped that this method may 
be of use in the treatment of war wounds. 

Machtejld E. Sano 
Clarence A. Holland 

Departments of Pathology and Surgery, 

TiMPLE University Hospital and 
School of Medicine 


BOOKS RECEIVED 

Eddy, Samuel and Thaddeus StmBBR. Korthem Ficuss 
with Special ’Reference to the Upper Uisgieeippi Valley, 
Illustrated, Pp. xi-1-262. The University of Minne- 
eota Press, $4,00, 

Jamieson, George 8. Vegetable Fate and Oils, Pp. 008. 
Eeinhold Publishing Corporation. $6.76. 

MaoDupffj:, Cyrc8 Colton, Veotore amA Matrices. 
xi + 192. Open Court Publishing Co., La Sgllc, lU. 
$ 2 . 00 . 

Pain, Research PubUcation of the Association for Ke- 
search in Nervous and Mental Disease. Illustrated. 
Pp. xii + 408. Williams and Wilkins Company, $7M. 

Rainvills, Earl D, Inierntediate Differentidl Fq^a- 
tione. Illustrated. Pp. vi + 211. John Wiley 
Sons. '$2.75. ■ ^ 

Bfzcbb, William M., Wiluam S. Taylor anid JowM| 
Clary* General Chmktry Problem, IRiuitrated. flpl 
v-t-120. John WilOy and Sous* $1.26. 



SCIENCE 

VoL. 08 Friday, December 17, 1943 No. 2665 


American Learning When Peace Cornea^ * ‘ The Nat- 
ural Stances* Dr. GborOe Glookucr.. 626 

Obituary: 

Edward Burr Van Vleok: Pbofebsor BuDOLPB E. 
Lanoeb. George West Graves: Pkofesbor Leo F. 
HadbaIjU Becent Deaths . 530 

Events: 

Scientific and Technological Training in Great 
Britain; Bubher from Bussian Dandelions; Fi¬ 
nances of the University of Illinoia; The World 
Map of the National Geographic Magaeine; The 
Dr. Williavi Beaumont Foundation; The American 
Pharmacevtical Manufacturers* Association . 532 

Scientific Notes and News . 534 

Discussion: 

Statistioal Treatment of Percentage Counts: Dr. 

F. M. Wadlby. The Germination of Dormant 
Lettuce Seed: Professor G. J. Haleioh. Some 
Misleading Terminologies in the Literature of 
**Plant Tissue Culture**: Professor I. W. Bailey. 
Belative Values for Descriptive Words: Dr. O. N. 


Liming. 536 

Soientific Boohs: 

Nutrition: Professor H. J. Deukl^ Jr. Aerial 
Photographs: Dr. Walter Clark . 540 


Articles: 

The Antigenicity of Protein Isolated from Bovine 
Serum After Brief Treatment with Alkali: Dr. 
Balph j. DeFai*co, Dr, Louis A. Kakal and De. 

Lu Earle Arnow. A Physical Deficiency in ike 
^a^ton of BumiyMHts : Pbofesbob II, H. Cole and 
Professor 8. W. Mead. The Culture of Young 
Conifer Embryos in Vitro: S. W. Ix)0 and F. H, 

Wano . 542 

Scientific Apparaitts and Laboratory Methods: 
Hematocrit Determination of Belative Cell Vol¬ 
ume: Db. Arthur K. Parpart and K. Ballentink. 
Simple Adapters for Continuous Extraction of 
Agueous Solutions in the Soxhlet Extractor: Dr. 

Bernard S. Gould.. 545 

Science News . 10 


SCIENCE: A Weekly Journal devoted to the Advance¬ 
ment of Science, edited by J. McKeen Catteia.; Ware 
Cattkll, Assiutaiit editor. Published every Friday by 

THE SCIENCE PRESS 

Lancaster, Pennsylvania 

Annual Subscription, $6.00 Single Copies, 15 Cts. 

SCIENCE is the official organ of the American Aasocla- 
tJon for the Advancement of SclcncG. Information regard¬ 
ing membership tn the Association may be secured from 
the office of the iiennnnent secretary in the Smithsonian 
Institution Building, Washington 25, D. C. 


AMERICAN LEARNING WHEN PEACE COMES. 
“THE NATURAL SCIENCES”' 

By Dr. GEORGE GLOCKLBR 

THE STATE UNIVERSITY OF IOWA 


In a consideration of the topic of American scien¬ 
tific learning in the post-war world, it must be under¬ 
stood that perhaps no other fields of human endeavor 
are as international in scope and attitude as are the 
natural sciences—nstronomy, biology, botany, chem- 
istry, geology, mathematics and physics. A great 
deal that can be said concerning these subjects goes 
far beyond the limits of national boundaries and is 
of importance to all human beings. However, it ap¬ 
pears definitely worth while to consider specifically 
the problems of American scientific learning when 
peace comes so that the contributions to the natural 
sciences which must be made and, it may be predicted, 
will be made, by Amorioan scholars and workers, can 
be Keen at least in outline and can serve as a goal to 

4.This la the second of a series of ten Baconian Lectures 
uhde^ the mmleea of the Baconian Club, State 
^nhmrslty of Iowa, Iowa City, Iowa, on October 8, 1948. 


be attained. The problem of American scientific 
learning will be discussed on the basis of three fac¬ 
tors: the world background as seen by scientific men, 
the basic qualities of the human intellect, curiosity and 
imagination, upon which depends all progress in the 
natural sciences, and the special tasks which American 
scientists must 1‘aee in so far as these problems con¬ 
cern the position and growth of American scientific 
learning in the period following the present conflict. 
In an endeavor to consider these questions one 
might well insist that the only problem of importance 
at the moment must be the winning of this global war, 
since failure in this task would make irrelevant any 
further discussion concerning the position of Amer¬ 
ican scientific learning when peace comes once again. 
But such a negative attitude would certainly lead to 
no improvement in the lot of humankind and a more 
sensible, in fact, a desperately necessary view is to 











tmig the problems confronting all peoples after the For tbelfuii^er soieittiite leanai]^ it il 


war into the light now, so that the future of mankind 
may be established on a more logical basis than has 
bemi done in the past* Will the human race have to 
go through an abyss of darkness, which is war, at 
periodic intervals; or is there hope that a new and 
more abundant civilization can appear on the surface 
of this earth? Scientifically trained men believe that 
the economic basis of human existence on this planet 
win be so profoundly affected by future scientific 
learning, discovery and invention and the subsequent 
roperouBsions in the economic sphere will be of such 
magnitude, that an age of plenty will be initiated 
where the present economic and political struggles be¬ 
tween empires will tend to disappear. Perhaps no 
individual can offer at this moment a reasonable solu¬ 
tion of current international difficulties as long as 
millions of people need foi)d and clothing of which 
there is a scarcity. War and strife may be inevitable 
in a world in which 50 per cent, of the wealth is 
enjoyed by about 6 per cent, of the population. It is 
to be hoped that future generations will solve the 
problem of the distribution of wealth on a more equit¬ 
able basis so that they may look back upon the present 
period with horror and unbelief, wondering how the 
social and economic injustices of to-day could ever 
have been perpetrated by so-called human beings. 
Mankind may well pray that future economic systems 
will not involve the existence of want in a world of 
plenty. May future generations learn to use the God- 
given abundance of this earth with wisdom and con¬ 
sideration for all, so that they need not curtail pro¬ 
duction while there is still want. Scientists may hope 
that their work and efforts will lead to a continued 
increase in the usable physical wealth of the world. 
They believe this enrichment will lead to a steady im¬ 
provement in the relationships of nations, so that con¬ 
tending groups may gradually acquire knowledge of a 
proper basis for living together, just as individuals 
have found a way of cooperating in a society. Surely 
nations will learn to live and let live and some day 
evolve a system of association free from mistrust and 
suspicion and thus really attain more closely the ideal 
of the Golden Rule. 

Hence the basic thought of this thesis is that a 
better world civilization will be possible because the 
economic foundation of human existence will be pro¬ 
foundly altered by future scientific discovery and in¬ 
vention. More of the world’s goods will be produced 
at less cost to all through scientific research. Scien¬ 
tific thought and learning are the very foundation on 
which the progress just outlined must be built. Great 
strides have already been made, but an enormous 
amount of work must be done to create a world based 
m gmter abimdance. 


necessary to discuss the second point of this thenm; 
namely, the two qualities of the intellect, cariosity and 
imagination, whidi are fundamental so far as science 
is concerned. On this basis it is possible to imder- 
stand past performance and whatever future progress 
may be expected in the realm of scientific study and 
research. The present-day sciences would never have 
been established had there not been individuals wi^ 
abounding curiosity who were willing to overcome 
their inherent laziness and spend time and effort, 
without thought of reward, in order to learn about 
the physical nniverse surrounding them. However, 
an inquiring mind alone would never have produced 
the present edifice of scientific knowledge had it not 
been coupled with productive imagination. The latter 
is the most important quality of the human intellect 
in relation to the advancement of scientiflo learning. 

It is an enticing exercise to let the imagination take 
its fiight into the future and to attempt to visualize 
the world of to-morrow as conceived by the scientist 
of to-day. The basis of this projected thought pic¬ 
ture, must, however, be the performance of the past, 
BO that the description rendered may not take on the 
cloak of ridiculous fancy nor the shape of naive 
fallacy. Nevertheless, errors of too great conserva¬ 
tism must equally well be avoided. If the advances 
in the natural sciences for the last few decades are 
considered in retrospect, it is clearly seen that the 
possibilities of the future ore great It is to be hoped 
that the picture on the whole can be on optimistic one 
and the consensus of opinion of scientiats warrants 
indeed a promising outlook in spite of the 43read£ul 
events which hold men chained at present to under¬ 
takings completely destructive and utterly senseless 
on any rational basis. 

Because psychology is the science conoenied with 
the systematic investigation of the mind and since 
imagination refers to a certain category of the fane- 
tions of the human intellect, it is natural that the 
psychologist should render an anatysiB of the imagi¬ 
native menta) process. In the early history of psy¬ 
chology imagination was simply defined as Uie ability 
of having mental images or pictures* However, vety 
soon a distinction was made between the mmtal ac¬ 
tivity of recalUng images of earlier exporienees, now 
called reproductive imagination or memoiy^ nnd the 
formation of new mental pictures from a comldns^^ 
tion of already known ones. This latter 
can be called productive imagingtitm, and it ii 
faculty which is of interest at the 
imaginative exercise may be defined as 
conjuring new mentid patterns from th^ 
of expeiieneo* The vc^, conjure, 
heeanse ofthiual 
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8^^ imagination ia eortaikdy mental 
taaj^e in tbe realm of scientiAe possibility. The se- 
quenoe of mwtal steps involved in oreative scientific 
thinking leads to the formation of new and hence 
unexperienced pictures and ideas. These now con¬ 
structs of the mind must in the case of the natural 
soiences remain within the framework of scientific 
law. Hence they ean not be pure fantasy. However, 
an audacious spirit, not too hampered by conserva¬ 
tism, will lead the way to further achievement. Time 
and again discoveries and inventions have been an¬ 
nounced which have reached beyond the wildest flights 
of the imagination of even the most daring dreamers 
of an earlier day. It must be said that imagination 
is the most far-reaching power in all the world. Crea¬ 
tive imagination lies at the basis of every great 
achievement accomplished by man. The minds of all 
the great explorers were filled with imagination. 

■ These men were consumed by a burning desire to find 
out what was hidden beyond the geographic horizon. 
This country, this America, was at one time but a 
dream in the mind of a Viking discoverer. This uni¬ 
versity was but a picture on the mental canvas of its 
founders. Does any one doubt that these men of 1850, 
could they be here to-day, would be amazed beyond 
measure to see this edifice of learning? Can it be 
believed that ninety years ago, they could have im¬ 
agined this great institution as it is to-day? One in¬ 
stinctively feels that their ability to visualize the fu¬ 
ture could not have been daring enough to portray 
what really exists here now. Need then the scientist 
be timid or afraid in his own contemplations of tho 
future? Surely after looking about and seeing the 
accomplishments of the human race up to the present, 
he may throw caution to the winds and soar into the 
future with all the daring enthusiasm he can summon I 
It is obvious that imaginative thought is important 
in all fields of human endeavor. Not only does the 
geographic horizon incite the mind to wonder what 
lies beyond and, being based on visual stimuli, conjure 
up pictures of places and peoples strange to one’s 
actual knowledge, but also other stimuli may arouse 
the imagination. One type of sense experience either 
perceived or remenibered can be the impetus to imagi¬ 
native thought proeesses involving fruitful specula- 
t}on in other dixaoiionsr A picture or a painting may 
give t^ise to the stirring of the imagination as also may 
h plly or a book. Worlds of thought and fancy may 
atdse k the^ m from a poem heard and remembered. 

trtly mar^ at the comjdexity of the imagina¬ 

tive 

, Tuning 00 ^. to the third point of this thesis, 
: tasks of Ameriean scientists when 

it is evident that they must direct their 
the probierus of a war-weary 



world* Oeaily America must play an important and 
guiding rde in the rehabilitation of the stricken peo¬ 
ples of this earth. A note of warning seems neces¬ 
sary, for it must be realized that this nation is using 
up its physical wealth in fuel, metals, forests and soil 
unstintingly at a truly alarming rate. It is certainly 
questionable whether or not this continent can feed all 
the war-tom populations. Hence, from the point of 
view of the dwindling resources of this country, the 
possibility must be bomo in mind that the United 
States may also become a “have not nation.” Her sci¬ 
entists will then be confronted with new problems of 
inventing substitutes for materials of which there is 
no longer an abundance. No doubt their ingenuity 
and imagination will bring forth a multitude of new 
products which will in turn initiate unforeseen devel¬ 
opments in every phase of human endeavor. 

It is indeed a fascinating undertaking to revel in 
predictions concerning the state of things to come in 
the near future. In astronomy it may be expected 
that the two-hundred inch telescope at Mt. Palomar 
will be finished and put into operation, opening new 
vistas of the cosmos to closer scrutiny. The Schmidt 
telescope and camera will very likely be constructed 
and should rival the two-hundred-inch instrument in 
power and possibilities. Astrophysicists will moke 
further progress in their field. The age-old question 
of the origin of the solar system may be solved by an 
acceptable theory. The newer ideas indicating that 
solar energy arises from a series of nuclear transfor¬ 
mations will be further discussed and developed. On 
the practical side astronomy will further improve the 
method of marine and aerial navigation. Already a 
tenfold increase in precision of time measurement 
has been made since World War I, and further ad¬ 
vances along these lines will lead to even better con¬ 
trol of ships and planes. 

The physicist will undoubtedly carry on his inves¬ 
tigations of the decomposition of the nucleus of 
Uranium isotope 235, and the tremendous amounts of 
power released from this fission of an atomic nucleus 
may be harnessed. A new form of available energy 
would thereby be created surpassing presept means of 
procuring work from coal, oil and waterfalls. Even 
now, the warring nations, including the United States, 
are said to expend vast sums of money in research 
along these lines, to be sure at the moment directed 
towards the destructive purposes of war. Should it be 
possible to carry out this age-old dream of taming the 
enormous energies hidden in the atom, a new era of 
tocimology would undoubtedly be initiated. 

In connection with possible power developments one 
can not forget the suggestion of obtaining energy 
frmn the sun by direct means, instead of depending 
m acenmulated stores, such as petroleum and coal. 
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Simple solar heaters have been used for deeades, but 
large-scale units are only in the blue print stage. So 
far coal and oO have furnished power for industrial 
nae more economically. The post-war period will need 
power projects not dependent on dwindling resources. 
Energy equal to twenty-one billion tons of coal which 
the sun showers on the surface of the globe every hour 
offers fascinating possibilities. At the moment the 
difficulty is one of expense, since large and costly 
installations would be needed to convert solar energy 
directly into useful forms. Hut to-morrow's reality 
is woven from the dream fabric of to-day I Imagine 
that Icarus of Greek mythology could come to life 
and observe the modern aeroplane! Would he not 
admit that reality had reached beyond his wildest 
visions f May it be hoped that the human spirit still 
possesses similar daring and adventure! 

After the war American physicists will be able to 
return to their atom-smashing machines and obtain 
further information regarding the atomic nucleus. 
The electron microscope will bring molecules of mat¬ 
ter into the field of direct observation. Instead of 
magnificutioDs of the order of 6,000, ns obtained with 
the ordinary microscope using visible light, magnifi¬ 
cations of the order of twenty to fifty thousand are 
even now possible by substituting electrons for radia¬ 
tion and by replacing lenses by electric and magnetic 
fields. Already very large molecules have been photo¬ 
graphed and the progress that can be imagined by 
further improvement of the electron microscope is 
really breath-taking. Had any one, only twenty years 
ago, menti(uied the pos.sibility that molecules can be 
seen, he would have had his reason questioned, for the 
idea is utterly fantastic and preposterous to any one 
acquainted only with the ordinary microscope and 
unaware of the possibility of substituting electron 
stream for light beams. More detailed knowledge of 
matter iu exceedingly small dimensions or on the level 
of molecular size will bring great technical improve¬ 
ments in manufacturing processes. 

The biologists will continue their studies of the liv¬ 
ing cell, especially from the point of view of physical 
chemistry. No research group is required to have a 
larger background of learning than does the scientist 
who interests himself in the phenomenon of life. The 
complex structures of linng organisms appear to bo 
the culm in alien of all natural processes known to 
mankind. Life seems to be the highest form of crea¬ 
tion, certainly when considered on the basis of com¬ 
plexity and intricate composition, as well as in breadth 
of function. Hence, it is not to be wondered at that 
Mientists have not yet learned the secret of life. 
However, biologists will persist in their tasks and 
they will undoubtedly make the most far-reaching coii- 


tributions to aoientific learning not only in the post¬ 
war period but also in the more distant future, espe¬ 
cially in the field of genetics, which will be of immense 
value to the human race in numberless directions. Of 
greatest immediate importance appears to be the study 
of molds and yeasts which may well revolutionize the 
world's food situation. Yeasts can be grown in a 
nutrient medium and they will there reproduce them¬ 
selves very rapidly. Kecent researches in this coun¬ 
try show that molasses, ammonia gas, water, air and 
yeast may be mixed in large tanks where the yeast will 
grow to furnish an edible material rich in proteins and 
vitamins. It is entirely feasible that this biochemical 
method may become a serious competitor to our cattle 
raisers in the matter of furnishing protein foods for 
the nation. Flavors can be synthesized by the chem¬ 
ists making the yeast-cake more palatable. Further¬ 
more, the biologist and geneticist are already develop¬ 
ing various strains of yeasts yielding materials of dif¬ 
ferent tastes. Enthusiasts visualize a new method of 
food production, more economical and less cumber¬ 
some and adaptable to the crowded regions of the 
globe. The program is now in its initial stages, and 
no doubt great developments may be expected in the 
very near future. Mankind has used yeasts as food 
for centuries in bread and ale, but these newer re¬ 
searches will give those lowly molds an entirely new 
role in human nutrition. 

It should be noted, however, tliat, after all, the yeast 
cells must eat and the sugar or molasses must still 
be obtained from vegetation. As long as the chemist 
is unable to carry out photosynthesis in test-tubes, it 
will be necessary for the botanist and plant geneticist 
to continue their labors and produce for human con¬ 
sumption ever greater varieties of plants. The amaz¬ 
ing performance of hybrid com is too well known to 
be discussed in detail. Similar and equally startling 
developments are just beyond the horizon. From the 
plant kingdom is obtained cellulose, perhaps the most 
versatile material in technological use. Just as the 
past century has been called “the age of steel,” so 
it has been predicted that the coming era will be called 
“the age of cellulose.” If present demands on the iron 
ore deposits of this country continue for any length 
of time, there is no doubt that a serious metal shortage 
will have to be faced and many articles of commerce 
will be made from synthetic lumber or artificial wood 
derived from cellulose specially grown for this pur¬ 
pose under the guiding hand of the botanist and 
treated by the chemist for its varied uses. Moreov^, 
cellulose when digested with water and acids changes 
into starch-like materials and sugar-like substances 
which have nutrient value and can serve as food. 
This wonderful substance in the fom of lumber 
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bonfie man; in the form of cotton and rayon, it can 
clothe him, and after chemical treatment, it can serve 
aa hia food! 

The thought just expressed, that the present metal 
economy may be changed as the natural resources of 
this country dwindle, leads to the consideration of 
possible new supplies and how to find them. Geology 
in one of its aspects is responsible for the fundamental 
knowledge which is necessary for the discovery of new 
deposits of oils and minerals. While it is easy to 
picture the coming period as the age of flight, where 
every American family will own its model T helicop¬ 
ter, it remains to be seen where the gasoline is to come 
from to lift the whole nation into the air and move 
it at great speed through the clouds. The planes can 
be built from plywood if necessary, but where the fuel 
is to be obtained—that is another question! No doubt 
geologists usiliig refined methods of detection as im¬ 
proved by goophyaicists will be able to discover new 
oil flelds, but the fhrbcess can not go on indefinitely, 
and some day this nation will have to use its shale 
deposits and rely on the synthetic fuels obtained by 
chemists from the hydrogenation of coal. Luckily 
there exist within the borders of the United States 
enormous deposits of low-grade coal, which by chemi¬ 
cal methods may be made to yield fuels needed to 
replace the natural petroleum. The dream of an air- 
age must be scrutinized carefully on the basis of the 
fuel economy if it is not to be mere fantasy. As in 
the case of petroleum, the advances made by the physi¬ 
cists in the use of short-wave radio equipment may 
also help the mineralogist in the discovery of new 
deposits. However, such ore developments may hap¬ 
pen in other regions of the globe, ns yet not as well 
explored as the land-mass of this continent. Large 
deposits of high-grade iron ore are known to exist in 
South America. The oceans may have to step into 
the picture and furnish light metals as is now the case 
with nmgnesium. The American geologist has a seri¬ 
ous task to perform if this nation is to maintain its 
preeminent position as an industrial power. In its 
more theroetioal aspects as a branch of scientific 
learning, geology in its many divisions will make its 
contributions to the advancement of human thought 
in the post-war period as it has done in the past. 

Turning now to the chemistry of to-morrow, it can 
be said that a similar vista of new and startling devel¬ 
opments can be expected in the realm of chemical 
learning. No doubt chemists will continue their 
studies of the structure of molecules, they will obtain 
more satisfactory knowledge of reaction mechanisms, 
and they will make further progress along the present 
line of theoretical chemieal thought. The impact of 
this advance in fundamental chemical information on 
the applied field will be indicated in the improvement 


which is expected in chemical technology. The 
interval between the discovery of new scientific knoiiit- 
edge and its application in industry is ever being 
shortened and, furthermore, industrial research 
ratories themselves are turning their attention to hasie 
theoretical investigations in their own respective flelds* 
This great mass of scientifle learning will make it 
possible for American chemists to furnish to the econ¬ 
omy of the nation the prerequisite power resouroea 
and materials needed by industry. The problem of 
substitutes will be ever more important, and synthetie 
rubber and plastics will have an even more signifleant 
role to play in the post-war period than they do now, 
A greater variety of artificial fibers such as rnyon and 
nylon will be produced; new types of glassware like 
pyrex will be available; more powerful fuels will drive 
the engines of to-morrow, and the light metals, alumi¬ 
num and magnesium, will find enormously greater 
industrial uses. Tlie most spectacular and important 
progress, however, is predicted in the fields of bio¬ 
chemistry and chetnotherapy. Every one now knows 
of sulfa-drugs and of penicillin. The latter is obtained. 
from a lowly mold and has remarkable tlierapeutie 
value. No doubt chemists wdl isolate, analyze and 
synthesize the active substance, and make it available 
to the public at reasonable cost. Another newcomer ia 
clavacin, from a different mold, which may be even 
more remarkable in its ability to kill bacteria than ia 
penicillin. Vitamin research will continue, and in the 
field of immunization it may be expected that anti¬ 
bodies will be prepared in glass flasks instead of 
obtaining them from animals in the present tediooe 
way. Advances in scientific knowledge will be made 
along all lines of scientific endeavor. It must be real¬ 
ized that the various fields of human learning are so 
complex and interrelated that progress in one goes 
hand in hand with advancement in another. 

Newer concepts in mathematics make it possible for 
the physicist to evolve a new theory of the atom, which 
induces the chemist in turn to change his ideas of 
chemical combination. No natural scientist, be he 
biologist, botanist, physicist or chemist, can hope to 
keep abreast in his field of learning without a thor¬ 
ough knowledge of related topics and especially of 
mathematics. The queen of the sciences rules the 
domain of scientific learning, but for homage paid, ahe 
gives great return. No category of human thought 
affords greater satisfaction than the ability to state 
logical propositions in terms of mathematical symbols, 
and to arrive at exact conclusions by mathematical 
operations. Mathematics is the universal scientifle 
language, and any nation neglecting this subject will 
lose its place in post-war competition. By the same 
token it is necessary to find those individuals of the 
younger generations who have the God-given aptitude 



to become the scientists of to-morrow, so that they 
may carry on torch of scientific learning. Were 
it possible to settle the problems of mankind on a 
rational basis rather than on the present emotional 
plane, the world of to-morrow would be a better place 
to live in. 

The scientist has hope. Even thongh he now looks 
upon a distorted world of victor and vanquislied, he 
knows that real progress will be made, for in his 
imagination he sees a future which will be an iin- 
provemeut over the past. 

In chapter twenty-one of Revelations it is written 
of the future of a new Jerusalem: 

And the building of tho wall of it was of jasper, and 
the city was pure gold, like unto clear glass. 

And the foundations of the wall of the city were gar* 
nishod with ail manner of precious stones. The ftrst 
foundation was jasper; the second, sapphire; the third 
chalcedony; the fourth an emerald; the fifth sardonyx; 


4xth lardjluS; seventh hbrysolyie; iihh 
beiyl; the ninth a topas; the tenth a chiyeopraaos; tliie 
eleventh a jacinth; the twelfth an amethyst. 

And the twelve gates were twelve pearls; every several 
gate was of one pearl and tho street of the city was of 
pure gold as it were transparent glass. 

Should scientists accept these scriptures as a chal¬ 
lenge f If not taken too literally, they have already 
done so. 

An old Chinese philosopher has said of a gentle¬ 
man: *^To see clearly; to understand what ho hears; 
to be warm in manner; dignified in bearing; fai^ful 
in speech; painstaking in his work; to ask when in 
doubt; in anger to think of difficulties; in sight of 
gain to think of right I 

All these qualities scientific men must possess and 
one more—imagination I With the ability of creative 
thought applied to their fields, scientists will trana^CKrm 
the world! 


OBITUARY 


EDWARD BURR VAN VLECK 
1863-1943 

On June 2,1943, a leading figure was plucked from 
the ranks of American scholars, and especially from 
those of American mathematicians, through the death 
of Edward Burr Van Vleck. 

Professor Van Vleck was born at Middletown, 
Conn., on June 7, 1863, the son of John Munroe and 
Ellen Maria (Burr) Van Vleck. His college training 
he received at Wesleyan University, Conn., from 
which he graduated in 1884. His graduate studies in 
mathematics and physics he pursued at the Johns 
Hopkins University from 1884-87, and, after an in¬ 
terim during which he served as an instructor at his 
Alma Mater, at the University of Gottingen, Ger- 
wmny, from which he received the doctorate in 1893. 

Professor Van Vleck's period of activity as a 
teacher and mathematical investigator may be re¬ 
garded as having properly begun with his acceptance 
of an instnictorship at the University of Wisconsin in 
1893. Simultaneously with this he took membership 
in the American Mathematical Society, and thereby 
actively affiliated himself with that group of young 
scholars whose enthusiasm and attainments were 
largely mstrumental in establishing in America mathe¬ 
matical standards and research comparable with those 
of Europe. Of this group be was one of the first to 
make his home in the Middle West, Although Wes- 
leyim University again called him in 1896 and held 
him in a professorship until 1006, he thereupon re¬ 
turned to Wisconsin to spend there the remainder of 
faia life. His retirement from active teaching came 
iniOM. 


The development of American mathematics during 
the first quarter of the present century was phe¬ 
nomenal, and in this Professor Van Vleck played a 
prominent part. He become a member of the council 
of the American Mathematical Society in 1902, and 
was a ‘‘Colloquium Lecturer” before this society in 
1903. He served the society from 1905-10 as an 
editor of its Transactions, in 1908 as its vice-president 
and during the years 1913-14 as its president. The 
mathematical literature over a period of many years 
is dotted with papers of his on infinite series; on 
functions defined by ordinary differential equations; 
on continued fractions; on point sets; on functional 
equations; on the roots of polynomials, etc. As a 
teacher he stood at all times for the highest standards 
of scholarly integrity. A considerable number of 
America’s more accomplished contemporary xnathe- 
matieians have at one time or anotheif come under his 
influence. 

Professor Van Vleck was the recipient of many 
honors. Aside from the offices through whi(di the 
American Matomatical Society honored him, he was 
distinguished by Clark University (1909) and Wes* 
leyan University (1925) as a doctor of laws; by the 
University of Groningai (1914) as a doctor of ma^e* 
matics and |diysics; and by the University of Chicago 
(1916) as a doctor of science. The French goverd- 
ment named him officier de rinstruetion pubUq^ 
(1929); be became a member of the HAtio^ A;oi^ 
emy (1911) ; and he held the bhairmanship Of SMicM; 
A of the American .^oeiatiem fo^ tiih 
of'Soienoo (19121* ■ V/'' 

In hm Profesecur 
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li^dly. Hb father bad bm diBiinguiabed before him 
ae a profeaeor of aetronojmy and mathematicB and 
erstiMdaiile president at Wesleyan UniverBity. He thus 
carried on a family tradition of intellectual interest 
and culture. He was a passionate and experienced 
traveler, and made his home the repository of many 
artistic treasures. 

Professor Van Vleck is survived by Mrs. Van Vlcck 
(Hester Raymond) whom he married in 1893, who 
shared with him hia many interests and who continues 
to make her home in Madison, Wis., and by his son, 
John Hasbrouek Van Vleck, professor of mathematics 
and physics at Harvard University. 

RtJDOirPH E. Langkr 


GEORGE WEST GRAVES 


Dr. George West Graves, professor of agriculture 
and biology at Fresno State College, died in Fresno, 
Calif., on O^ber 26, 1943. Professor Graves was 
born in Cedar SaphjU, Iowa, on May 1, 1886. He is 
survived by his wife, former Ella Macklin, and his 
parents, Walter Robert Graves and Mary Alice 
Graves. 

His early education was received in the public 
schools of Chicago, 111, where he graduated from the 
John Marshall High School In 1906 he was grad¬ 
uated from Oberlin College. He received the Ph.B. 
from the University of Chicago in 1908. In 1912 he 
was awarded the M.S. by the State College of Wash¬ 
ington. Further graduate study at the University of 
Southern California, the University of California and 
the University of Chicago led to the Ph.D. from the 
University of Chicago, 1931, 

His interests were broad and enhanced by visits to 
England, Scotland, France, Belgium, Holland, Ger¬ 
many, Switzerland, Austria and Italy. In connection 
with hia travels he studied the development of gardens 
at Kew, PoUB, Berlin, Dresden and Amsterdam. 

During the first World War he served as instructor 
in field artillery at Camp Taylor. 

His more serious research interests were in tlie field 
of botany, where he made contributions on the ecolog¬ 
ical relationship^ of Pinus mbiniana. At the time of 
Wa demise he was actively participating in a study 
of fertilization in Araucaria BidtoUlii. 

In addition to serving as supervisor of agriculture 


in (he public aohools of Los Angeles, Professor Graves 
sealed as instructor in the State College of Washing- 


tlw Uttivonnty of Southern California and the 
Ublyeildty of California, 

; 1919, until bis demise, he served 

rdoh^uonely AS head of the department of agriculture 
Preeno State College, During this 
auceessful in developing the 
.in': that jjWitntioa . ' . 


He played an active role in improving agricultural 
and soienee education in the San Joaquin Valley dur¬ 
ing the past twenty years, and was greatly interested 
in the development of science education throughout 
California, Since 1932 he contributed generously to 
the planning and preparation of the '^Science Guide 
for Eienientary Schools,*' a progressive enterprise of 
the California State Department of Education. 

For the past sixteen years, Dr. Graves assumed the 
chief responsibility for the development of experi¬ 
mental gardens at the Fresno State College. As a 
token of appreciation, the administration of the col¬ 
lege has taken steps to designate this enterprise in 
his memory as the George West Graves Botanical 
Gardens. 

His general understanding of college problems had 
a tremendous influence in the development of the 
Fresno State College. Hia warm, friendly thoughts 
were generously shared with both students and col¬ 
leagues, who quickly learned to seek his counsel 
Always dealing with principles, never indulging in 
personalities, he will be remembered by those who 
were privileged to know him as a splendid teacher, 
a warm counselor and a suu^ere friend. 

Leo F. Hadsall 

FazBKo State College 

RECENT DEATHS 

Dr. J. Rbttokr, of Bedford Village, N. Y., 

from 1891 to 1937 professor of physiology and dean 
of Indiana State Teachers College and from 1931 to 
1935 vice-president, died on Deceml)er 1 at the age of 
seventy-six years. 

Charles W. Mann, since 1922 senior pomologist at 
tlie Bureau of Plant Industry of the U. S. Department 
of Agriculture, died on December 3 at the ago of sixty- 
four years. Mr. Mann was soil scientist with the 
Bureau of Soils from 1906 to 1910, assistant pomolo¬ 
gist of the Bureau of Plant Industry, 1910-1917 and 
pomologist from 1919-1922, when he was appointed 
senior pomologist. He was a fellow of the American 
Association for the Advancement of Science. 

Db. WtUiiAM Salant, from 1908 to 1918 chief phar¬ 
macologist of the Bureau of Chemistry of the U. S. 
Department of Agriculture, died on December 10 at 
the age of seventy-three years. Dr. Salant became act¬ 
ing professor of physiological chemistry at the Univer¬ 
sity of Wisconsin after leaving the Department of 
Agriculture, and from 1920 to 1929 was professor of 
physiology and pharmacology at the School of Medi¬ 
cine of the University of Georgia. He then become 
until his retirement in 1932 research pharmacologist 
of biol(^al laboratory at Cold Spring Harbor, 
L.L,NT. 

Dk Harold Btanard Adaxb, viee-pTesident and 
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plant manager of the Upjohn Company, manufactnr- D*. Qqick Laxdis, ceBeareh ohemist at the Fleiahh' 
ing druggists, died on December 4 at the age of fifty- mann Laboratories, Standard Brands, Incorporated, 
five years. oii November 28 at the age of forty-two years. 


SCIENTIFIC EVENTS 


SCIENTIFIC AND TECHNOLOGICAL TRAIN¬ 
ING IN GREAT BRITAIN 

The Parliamentary correspondent of The Times^ 
London, reports that a motion, tabled in the House 
of Commons, by about one hundred members of Par¬ 
liament of all parties urges the Government to take 
bold action to encourage scientific and technological 
training and to stimulate and coordinate research work 
of all kinds as an aid to post-war reconstruction poli¬ 
cies, Most of the members who have signed the motion 
belong to the Parliamentary azid Scientific Committee, 
of which the chairman is E. W. Salt, and many of 
them are members of the Tory Reform Committee. 
The sponsors of the motion arc; Mr. Salt, Lord Hinch- 
ingbrooke, Dr. A. V. Hill, M. P. Price, Sir George 
Schuster and H. Graham White. The motion is as 
follows: 

That this House, recognizing that if the United King¬ 
dom is to maintain its position in the post-war world and 
carry out eifective plans for physical reconstruction and 
social betterment, research and the application of scien¬ 
tific knowledge in all fields must be promoted on a far 
bolder scale than in the period 1919-39, urges his 
MajestyGovernment forthwith: 

(1) To assure the universities that in planning future 
developments for research, teaching, and higher learning 
as a whole they will receive support from the State on a 
much larger scale than hitherto, 

(2) To arrange that education and training in schools, 
technical colleges, and universities shall be directed at the 
earliest date towards providing a far greater number of 
persons highly trained in science and technology. 

(3) To set in motion schemes to ensure a substantial 
and coordinated expansion of research activity by private 
firms, cooperative industrial research associations, and 
State and other research establishments; and to this end, 
to provide assistance by adjustment of taxation, by more 
generous financial grants and through adequate priorities 
both in demobilization and for materials required for 
building and equipment. 

RUBBER PROM RUSSIAN DANDELIONS 

An account of the work being done at Kew Gardena 
during the war was given on November 10 at the 
British Ministry of Agriculture by Sir Geoffrey Evans, 
economic botanist at Kew Gardens, who described, as 
reported in The Times, Loudon, an experiment in the 
attempt to develop additional sources of rubber. 

Seeds of three plants, from which rubber has of recent 
years been produced in Russia, were received at Kew and 
enltivated there and at 22 other stations. The plants 


were two kinds of dandelion—Kok-saghyz and Krim- 
saghyz—and a salsify, Tau^saghyz. The last was every¬ 
where a failure, and Krim-saghyz proved rather delicate. 

The moat promising is Kok-saghyz, which comes from 
the Ukraine and Poland, and seems capable of giving as 
good results in Britain as in Russia—that is to say, a 
yield of perhaps 66 to 100 pounds of rubber to the acre, 
a figure which may be compared with 800 to 1,000 pounds 
an acre of Para rubber. These Russian dandelions con¬ 
tain from 2 per cent, to 17 per cent, of rubber in the dry 
root. No British native dandelion has been found to 
have more than 5 per cent. The rubber is found in the 
cells of the plant and can not be collected us with Para 
rubber from the latex or sap. 

Kok-saghyz may be planted in the autumn and har¬ 
vested the following August or it may be sown in the 
spring, and treated as an 18-month crop. The evidence 
is, however, that it needs good soil, and can not be grown 
on second-class land. Three or four crops sown in Scot¬ 
land were poor. 

The plant requires, moreover, a great deal of hand- 
weeding, which is extremely expensive. In Russia this 
is done by women and children on collective farms. The 
rubber is of reasonably good quality, but so far the 
authorities do not advise its general cultivation. 

FINANCES OF THE UNIVERSITY OF 
ILLINOIS 

According to the annual financial report of Comp¬ 
troller Lloyd Morey, in the seventy-five years since 
the University of Illinois began its educational and re¬ 
search activities, it has built and accumulated a plant 
ond equipment worth $43,971,932. For the fiscal year, 
ending June 30, its income, including auxiliary enter¬ 
prises, was $12,309,886, and the corresponding expen¬ 
ditures for all purposes were $11,893,878. 

There are outstanding bonds in the amount of 
$2,233,800 on the Medical, Dental and Pharmacy 
Building in Chicago, and on four self-liquidating 
non-educafional structures at Chicago and at Urbana. 

The university has 2,383 acres of land, including 
the campus at Urbana-Champaign, the oampus at 
Chicago, the agricultural experiment farms of 1^27 
acres at Urbana-Champaign, and other farms com¬ 
prising 700 acres in 24 counties; 74 major buildings 
and 70 others; utilities, equipment and a library con¬ 
taining 1,769,851 volumes, reprints, maps, etc., iriiieh 
make it the largest of any state university. 

The portion of income used for educational and 
general purposes was $11,040,392, of which appirO' 
priations from state tax revenues provided $6,578, 
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1%a Federal Govcraiy^ supplied $2,350,148, while 
$1^258,710, or 11^ per eent«, came from student fees. 
CKftS from private sourees amounted to $277,042* and 
wdes of produeta and miseeQaiieous reeeipts to $569,- 
696» Under war-time contracts with the Federal Gov¬ 
ernment for special traiaii:^ and research work the 
university expended $1,204,701 in the fiscal year end¬ 
ing on June 30. Contracts provide reimbarsement by 
the Government of that amount. 

The largest single war project of last year was the 
engineering, aoienee and management war-training 
program, administered by the university in llfty-fonr 
war plant communities of Illinois, and for the train¬ 
ing of 17,000 plant executives and specialists. On 
this project $367,567 was disbursed* 

Other major war projects include research, Naval 
training schools for signalmen, diesel engine opera¬ 
tors and diesel ofSlie^ and an Army specialixed train¬ 
ing and reassignmehi unit The Army specialised 
training program and Navy V-12 college training pro¬ 
gram began in the month following the closing date of 
the comptroller’s report on June 30. 

THB WORLD MAP OF TH£ NATIONAL 
GEOGRAPHIC MAGAZINE 

Thx need for a world map in one piece has been 
filled by the last of five wall maps that have been pub¬ 
lished this year by the National Geographic Society. 

World Map” is issued with the National Geo’ 
graphic Mu^aiine for December. 

The 10-color chart is a continuous, panoramic pic¬ 
ture of the world with the United States in the center. 
Distances to fighting fronts and America’s relative 
positiOD to the rest of the world are easily seen. The 
^fcnds of the earth” consist of an arbitrary line drawn 
across Asia from the tip of India to the Arctic mouth 
of Teniaei River, Siberia, 

The map is drawn to Van der Grinten’s projection, 
whirii reduces the polar distortions of Mercator’s pro¬ 
jection* In ordmr to show the polar regions in true 
pe^peetivc, the chart includes two upper corner insets 
bssitered ht the Polca* 

Tbe UMi^ of Korthern and Southern Hemispheres 
last April and the map of the Eastern and 
Weston Hemki^mtes imted in December, 1941, com- 
platoat in ahowing the world from varied 

^ of the new map are the two bottom corner 
1^^ w<^M ma](ie giv^ line^np of belligerents 
i and H* tn bottt meats the physical 
^ : ^ Allies over Germany and her 

' ^ The besmdaries shown are 

1039 * 

m atok fiato ind$cat% loeai 


ing the direction of sea currents; distinctive colors for 
colonial empires; icy blue coloration for glaciers and 
ice-cap; and native spellings of place names as well 
as the Banish equivalents. A table of the geographi¬ 
cal equivalents used on the face of the map appears at 
the bottom of the sheet. 

THE DR. WILLIAM BEAUMONT 
FOUNDATION 

At the first mooting of the Dr, William Beaumont 
Memorial Foundation in Prairie du Chien, on Septem¬ 
ber 18, according to a report in the Journal of the 
Association of American Colleges, Dr. William D. 
Stovall, Madison, director of tlio State Laboratory of 
Hygiene, was elected chairman of the board of diree- 
tora, and M. J, Dyrud, Prairie du Chien, was chosen 
president. 

The foundation was incorporated in May and its 
purpose is to '^perpetuate the name and memory of 
Dr. Beaumont and his memorable experiments in the 
physiology of digestion, and to recognize noteworthy 
contributions made by other physicians and surgeons 
of the United States.” Organization of the foundation 
was planned and carried through by the Crawford 
County Medical Society and the local Kiwanis club. 
The officers include Dr. Olaf E. Satter, 

Dr, Thomas F. Farrell, treasurer, and J. Alvin 
Dru’yor, secretary. Other members of the board of 
directors are Mayor F. W. Clanton, F. A. Otto and 
Paul H. Schmidt, all of Prairie du Chien. Dr. Walter 
J. Meek, acting dean of the Medical School of the 
University of Wisconsin, has been appointed chairman 
of the advisory board by the directors. Other appoint¬ 
ments made were Cal Peters, curator; Dr. Peter L. 
Scanlon, Dr. Henry H. Kleinpell, Dr. John J. Kane, 
Dr, Charles A. Armstrong and Dr. Emil GL Lech ten- 
berg, medical advisers to the curator, and Mr* Dyrud, 
general manager. 

The first meeting of the new foundation was held in 
die hospital section of the second Fort Crawford) built 
in 1829^ in which Dr. Beaumont served os post surgeon 
under Colonel Zachary Taylor, then commandant at 
the fort 

THE AMERICAN PHARMACEUTICAL 
MANUFACTURERS' ASSOCIATION 

Each year the American Pharmaceutical Manufac¬ 
turers’ Association presents an award of dietinction 
to a seientifio man who has made a fundamental eon^ 
tr^Kition to public health in the field of drug therapy; 

The mid-year meeting of the association was held at 
tbb ^aldoif-Astoria, New York City, on December 13 
and 14^ ytk&x the annual scientific award was made 
At absento to Dr. Alexafider Fleming, profes- 
aidf at the University of London, for 
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hijs di^eovery ot pemcilliii, and to Dr. Howard Walter 
Florey, professor of pathology at the University of 
Oxford, for his study of penicillin. The oorumitt<?e 
of award included Dr. George 11. Cowgill, associate 
professor of physiological chemistry at the Medical 
School of Yale University, and Dr. Howard B. Lewis, 
professor of physiological chemisti-y and director of 
the College of Pharmacy of the University of Michi¬ 
gan. 

Previous recipients of the medal are Dr. Nathan B, 
Eddy and Dr. Lyndon F, Small, for their studies of 
the chemistry, pharmacology and therapeutics ot mor¬ 
phine derivatives; Dr, Perrin H. Long, for his study 
of the use of sulfanilamide, sulfapyridine and related 
pharmaceuticals in the treatment of disease; Dr. Tom 
D. Spies, for his contributions to our knowledge of the 
B-complex vitamins as pharmaceuticals important in 
the treatment of disease, and Dr. Edward A. Doisy, 
for his research in the hormone field. 

The program on December 13, which was devoted to 
war medicine, included an introductory statement by 
Dr, CowgilJ and addresses by Surgeon General Nor¬ 
man T, Kirk, U. S. Army, on ^‘Army War Medicine*'; 
by Acting Surgeon General Warren F, Draper, U. S. 
Public Health Service, on ^^Civilian War Medicine"; 


by Bt, €3ieater 8. Keefer, profeasor of mediouie at 
the School of Medicine of Boston University, on ^*The 
Research Physician in War Medicine^*; by Or* 0. H. 
Perry Pepper, professor of medicine at the University 
of Pennsylvania School of Medicine, on ^^Medicine 
in War and After"; by Dr* Charles Thom, formerly 
principal mycologist of the U. 8. Bureau of Plant 
Industry, on ‘'Mold Research in War Medicine," and 
by Dr. George A. Harrop, director of the Squibb In¬ 
stitute for Medical Reaearcb, on “Pharmaceutical De¬ 
velopment of War Medicine." 

The program of the War Session on December 14 
included addresses by Lieutenant Colonel Howard F. 
Currie, Commanding Officer, Army Medical Purchas¬ 
ing Office; Lieutenant Colonel Ralph R. Patch, diief 
of Production and Facilities Branch of the Procure¬ 
ment Division, Office of the Surgeon General, U. S. 
Army; Major E. P. Platt, chief of Contract Termi¬ 
nations and Surplus Property Section, Anny Medical 
Purchasing Office; The Honorable Wendell Berge, As¬ 
sistant U. S. Attorney General; Dr. Thomas A. Mo- 
Goldrick, president of the New York State Medical 
Society; A. C. Nielsen, president of the A. C, Nielsen 
Company, and Charles Wesley Dunn, of the New 
York Bur. 


SCIENTIFIC NOTES AND NEWS 


The Remington Medal of the American Pharma¬ 
ceutical Association was presented on December 7 at 
a dinner given by the New York Branch at the Hotel 
McAlpin to Dr. Robert P. Fischelis, chief of the 
Chemicals, Drugs and Heultli Supplies Branch of the 
Office of Civilian Requirements and pharmaceutical 
chemist of Trenton, N. J. The award was made in 
recognition of “his outstanding contributions to the 
profession of pharmacy” and for hie “literary, scien¬ 
tific and organisational activities over a period of 
years." Dr. Curt P. Wiminer, associate dean of the 
College of Pharmacy of Columbia University, made 
the presentation. Dr. Fischelis is president of the 
New Jersey Pharmaceutical Association and secretary 
of the Board of Pharmacy of the State of New Jersey. 

The American Mathematical Society at the recent 
annual meeting in Chicago awarded the Bocher Prize 
for the best original contribution to mathematical 
analysis published in an American mathematical 
periodical during the hist five years to Dr. Jesse 
Douglas, assistant professor of mathematics at Brook¬ 
lyn College. His articles were contributed to The 
American Journal of Mathematics in 1939 and to the 
tfonsactions of the American Mathematical Society 
in 1941. 

i 

A VOhVm on mathematics in honor of Professor J. 

Pastor is being published by Rosario University, 


Argentina. Invited contributors from tlie United 
States are Professor George D. Birkhoff, Harvard 
University; Professor Edward Kasner, Columbia Uni¬ 
versity, and Dr. John DeCioco, the Illinois Institute 
of Technology. 

Dr. Sanford A. Moss, of Lynn, Mass., known for 
his work on the development of the airplane turbo- 
supercharger for the General Electric Company, has 
been awarded the Sylvanus Albert Reed prize for 1943 
by the Institute of the Aeronautical Sciences recog¬ 
nition of his notable contribution to aeronautical 
engineering." The award will be presented at the 
honors night dinner of the institute in New York on 
January 24. The Sylvanus Albert Reed Award was 
endowed in 1933 through a bequest of $10,900 by the 
late Dr* S* A* Reed and is given annually for outstand¬ 
ing achievement in the aeronautical sciences* It was 
awarded in 1942 to Igor I. Sikorsky, of the Sikorrity 
Aircraft Division of the United Aircraft Corporation. 

At the Columbus meeting of entomologists Dr* 
Clarence E. Mickel, of the University of Minnesota^ 
was elected president of the Entomological Society of 
America, and Professor B. 0. Essig, of the tJnWersity 
of California, was elected president of the 
Association of Economic Entomologists. 

Hubert TtminsR, associate professor of ^eetrief^ 
engineerii^g at Yale Untvemly, has bei^ 
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deni of Idstitate of ^dio Engiinoere. He will take 
oiBee at tke first meetii^ of tlie year, which will he 
held in New York City on January 6. 

Thx Society of the Xi, at its forty-fourth 

annual convention on December 4, in Chicago, elected 
Professor Ernest Carroll Faust, of the department of 
tropical medicine of the Medical School of Tulano 
University, a member of the eaeoutive committee. Dr, 
Lincoln T. Work, Metal and Thermit Corporation, 
Rahway, N. J., was elected a member of the committee 
on membership. Dean George B. Pegram, of Columbia 
was reelected treasurer, and Dr. George A. 
BaitseH,; of Yale University, was reelected secretary. 
Dr, Harlot jy^affiey, director of Harvard College Ob¬ 
servatory, as president of the society, since 

the term to wbi^ was elected continues through 
next year. 

WitxuM D. Ennis, Huifij^eys professor of the 
economics of engineering at the Stevens Institute of 
Technology, because of ill health will retire on March 
1 with the title emeritus. 

Dr, L, Evbrard Napier, for twenty years professor 
of tropical medicine at the Calcutta School of Tropical 
Medicine, is visiting professor of tropical medicine at 
the School of Medicine of Tulane University. He has 
also been appointed consultant on tropical medicine 
to the Secretary of War. 

Dr, Charles Walter Ciarke, executive director of 
the American Social Hygiene Association, New York, 
has been made clinical professor of public health prac¬ 
tise at the Harvard Medical School. 


Db. Lowell T. Coggkshall, professor of epidemiol¬ 
ogy at the University of Michigan, has been appointed 
professor and chairman of the newly organized depart¬ 
ment of tropical diseases at the School of Public 
Health of the university. Hitherto tropical diseases 
have been included in the department of epidemiology, 
of which Dr. Thomas Francis, Jr., is chairman. 

Db, Harold C. Wigobrs, assistant professor of 
physiology at the’School of Medicine of Western Re¬ 
serve University, has been appointed associate profes¬ 
sor of physiology at the College of Medicine of the 
Univer$itiy of Illinois. 


Db. W. F. Cassib has been appointed to the chair of 
civil engineering at Hing'A College, University of Dur¬ 
ham, 


Db, WHiLUM BgftWAiu) Robinson Kino, Wood- 
wardian profcssor-elcct of geology of the University 
bf tlambridge, has been sleeted to a professorial fel¬ 


lowship at Magdalene Ck)llege. 

LiiQNJUiP^ vioe-preeident of Tobacco By- 
Bhd CWmis^ €oiporation, Louisville, Ey., 


has been elected chairman and Dr. Alfred Weed, vice- 
president of John Powell Company, New York* secre¬ 
tary, of the Agricultural Insecticide and Fungicide 
Industry Advisory Committee of the OfSce of Priee 
Administration. 

R. F. Hakhatt, assistant to the chief of the U. S. 
Forest Service, has been appointed deputy national 
coordinator of the Office of Civilian Defense Forest 
Fire Fighters Service. 

CoTX>KEL Paul Russell, of Wajhington, field direc¬ 
tor of the Rockefeller Foundation, has been appointed 
director of the first Allied overseas school for the study 
of malaria, which was opened on December 6 at the 
University of Algiers. 

Dr. M. G. Van Campen has been promoted to be 
assistant scientific director of the research labora¬ 
tories of the Wm. S. Merrell Company of Cincinnati, 
and DV. Harold Werner has been appointed chief of 
the pharmacological division. Dr. Keith Wheeler re¬ 
cently joined the company as an organic research 
chemist. 

Sir George Thomson, professor of physics at the 
Imperial College of Science, London, who received the 
Nobel Prize for physics in 1937, has been appointed 
scientific adviser to the British Air Ministry, He will 
be responsible for examining air operations from ,tbe 
scientific aspect, the methods, weapons and equipment 
employed, and for advising the Air Staff and other Air 
Ministry departments on these matters. On all ques¬ 
tions affecting radio-communication and radiolocation 
he will work in consultation with Sir Robert Watson- 
Watt, scientific adviser on telecommunications. 

The Committee of the Privy Council for Agricul¬ 
tural Research has appointed Lord De La Warr to be 
chairman of the Agricultural Research Council in suc¬ 
cession to the late Sir Thomas Middleton. The com¬ 
mittee has also appointed Professor I. dc Burgh Daly, 
FJft.8., to be a member of the council in the place of 
Sir Joseph Barcroft, F.R.S., whose term of office has 
expired. 

A. B. Wiotkrbottom has joined the staff of the 
British Non-Ferrous Metals Research Association as 
a senior investigator. Mr. Winterbottom was carry¬ 
ing out independent research at the University of 
Norway (Trondheim), when Norway was invaded. He 
was recently repatriated after having undergone a 
period of detention in Germany. 

Db. WiLbXAM C. Black, professor of pathology at 
the School of Medicine of the University of Colorado, 
is now in Central America, taking one of the courses 
pH tropical medicine given under the auspices of the 
Assooiatiqn of American Medical CoUegeeu 
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Dft, S^iasvs Mti00^ pt^esttcnr of baeieriology at the Hit w4 thr* Qtuitw 

etitute <x£ Cheihifftai and direotor of 


Medhial Sd&ool of the iPniver^ty of Pennsylvania, lee- 
tuved on December 2 at a meetmg of the Theobald 
Smith Society. The lecture was entitled *^Clnes Re¬ 
garding the Structure and Organization of the Sim¬ 
plest living Systems,” 

Db. Oscar Riddle delivered on December 1 a lecture 
in the Four College Genetic Series at Mount Holyoke 
College. He spoke on “Some Cases of Regulation by 
the Pituitary Gland.” 

Db, C. C. Little, director of the Roscoe B. Jackson 
Memorial Laboratory at Bar Harbor, delivered on 
November 16 the fifth annual Barnard Hospital Lec¬ 
ture. The lecture was entitled “Parental Influence on 
the Incidence of Cancer.” 


Oil Products Corpovaticsu. 

Thi two hundred and fifty-eigd^tb meettag df the 
American Physical Sodety will be held at the GaU* 
fomia Institute of Tedinology, Pasadena, on Deismi^ 
ber 27. There will be two sessions, startii^ at 9: 90 
AM. and 1:30 p.m. The morning session will be hdid 
in Room 165, Arms Laboratory, and the afternoon 
session in the Norman Bridge laboratory. Followiiig 
six contributed papers at the morning session, two 
invited papers will be given by Professors Ldnos Paul¬ 
ing and F. Zwieky, The afternoon session will open 
with invited papers by Professor Alexander Goetz 
and Dr, Otto Boeck, and these will be followed by 
the remainder of the contributed papers. 


Db. Wallace E. Pbatt, director of the Standard 
Oil Company of New Jersey, spoke on December 6 
on “Future Supplies of Crude Oil” at a luncheon 
meeting of the Kappa Chapter of the Society of Sigma 
Xi of Columbia University. 

The annual Nobel Prize dinner was held in New 
York City on December 10. The speakers included 
Professor Harold C. Urey, of Columbia University, 
who received the award for chemistry in 1932, and 
Professor Otto Meyerhoff, of the University of Penn¬ 
sylvania, who received the award for physiology and 
medicine in 1922. Father Robert 1. Gannon, president 
of Fordham University, presided, and Chancellor 
Harry Woodbum Chase, of New York University, was 
the chairman. More than half of the twenty-seven 
Nobel Prize laureates now in this country attended 
the dinner. 

Speakibb at the second War Conference on Decem¬ 
ber 10 of the National Association of Manufacturers 
included Dr. Frank B. Jewett, president of the Na¬ 
tional Academy of Sciences; Dr. E. R. Weidlein, di¬ 
rector, Mellon Institute of Industrial Research, Pitts¬ 
burgh ; Dr. A. R. Olpin, director, the Ohio State Uni¬ 
versity Research Foundation; Iiewis W. Waters, vice- 
president, General Foods Corporation; William C. An¬ 
thony, president, Anthony Company, Inc,, Streator, 


The Field Museum of Natural History passed oat 
of existence as a name on December 7, and the new 
name, Chicago Natural History Museum, went into 
effect officially with the granting of an amended state 
charter by the secretary of state at Springfield, accord¬ 
ing to an announcement made by Orr Goodson, acting 
director of the museum. The decision to change the 
name was announced in September by Stanley Field, 
president of the museum for the past thirty-five years, 
on the oceasion of the celebration of the fiftieth aunL 
versary of the institution's founding by the late l(ar- 
shall Field. At that time President Field said: “Ute 
museum has had three names: ColtUnhian Mnaeutn of 
Chicago—Field Columbian Museum-^and Field llt|- 
seum of Natural History^ Mr* Handmll Fields 
has discussed with me several times the matter of the 
name of the museum* He has felt that slnee the 
museum was created and maintained for the piddic 
and has become identified in the minds of the pixblie 
as a Chicago institution, and since it is now playing 
a ^wing and important part in the eftacatbnai aethi- 
tics of the oity-^it would be appropriate, gnd also in 
the best interest of the musetiixQ, if the name vi»« 
changed to the Chicago Natural History Museum, 
thereby identifying its ownership more closdy witii tijie 
people of Ghicago, to whom, of course, it luw alwgys 
belonged^” ^ 


DISCUSSION 


STATISTICAL TREATUBNT OP PER. 

CBNTAOB COUNTS 

Makt data in biology and agriculture are in the 
tvna of percentage counts. In entomology, eepe- 
eiaUyy the percentage or proportion of a population 
affected by some condition is of importance, and in 
maiiy otiter fields, data of this type occur. In such 
Mittr eabh individual of tfa« popdlatioh atudi^d ia 


recognised as erther succeeding or fsffiiig in n gfriSi 
reepeot; it is dead or alive, paresitised M Bo»>|wig> 
siti^, tnido or femalo, etc. : Wbsn» wo 
of individude wo ena nudes S 
centngO'inoiaich elass.. This peMoiRsgeiy'if/iili^^ 
repssded^ fmn the sun* .pjcqpn^tM^ 

{d«s4 fall..'ia.'the, HiBcitiiiw';-dii te^^ 
nttliniiitM.'. ,riflo, 
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^ method to 

ihmJ b ftcd^Ni. 

Teato t&tiiig: the ehi-sqoare dietributi<m ot diJreet eel- 
eiAatioti of pTobebilitiee ate deseribed in atandard ata- 
tiatieal testa {Saedecor,' Goulden^ and others)* In 
dtte form or another they answer the qneatioa as to 
whether two or more peroentaifes oould have been 
dimved from the aaine population, or one could have 
been derived from a specified population. In many 
cases, however, percentages are each based on repli< 
cated experiments, as is needed for broad conclusions; 
and these tests have some limitations in such material, 
rince V0||i|^en get into somewhat different populations 
in our reimM^on. 

The applieadoB to such problems of the computed 
standard error of a difference or of analysis of vari¬ 
ance requires asatuuptions which are not entirely ful¬ 
filled in enumeretive data. However, with adequate 
numbers, and percentages in the range between 10 
and 90, there is usually little trouble. While per¬ 
centage counts are not exactly normal in distribution, 
they approach normality, and the mean of several will 
come nearer than any single one. The total number 
of those succeeding and also of those failing in the 
replications of a treatment must reach from 20 to 30 
before this condition begins to be realised. 

Variance among percentage counts is somewhat de¬ 
pendent on the mean, the part due strictly to random 
sampling being defined os pq/n,® However, between 
10 and 90 per cent, the form of the relation does not 
lead to serious error in analysis of variance. Where 
extreme percentages moat be compared, Bliss* has 
given us ft transformation eliminating the correlation; 
it k tabled by Snedecor (Table 16.9). Percentages 
aie replaced by their tabled functions, which are used 
in analysis and in drawing eondusions. Extreme per- 
eentages tend to be more symmetrical in distribution 
after the ti^ansformation, hence the requirement of 20 
or more failing and sneceeding may be relaxed a little 
with tee transformation. However, It will not make 
feasible analysis where percentages in some classes are 
nearly all 0 or lOO. The use of the method seldom 
gi«w eondusions mtwh differemt from those from the 
tew ninhi4i|iod percentage. 

To be freely usedi tea percmitagea should be based 
Oh equal or nearly eqwd numbers, H base numbers 
on determination are over 30 and do not vary 
Wtegbting wdn not give enough gain to be 

f&iB tetw? estimate mm* tedude in some way tee 

' W* teteteem, ^^Btatwteal Mcteote*' * third edition, 

9t ABalysU,” 


vterieaQce between tests at different times, wliich te 
usiutey larger than the theoretical minimum vteue 
pq/n, owing mostly to real variations m proportion 
in Bocceasive groups. Calculation of variance or 
standard deviation among successive percentage deter¬ 
minations and of the standard errors of means or of 
th^ mean difference, will follow well-known lines. 

With several methods to be compared, analysis of 
variance may be applied. The form of analysis will 
follow the design of the experiment. Where each 
method is tested on several groups, differing from the 
groups used with the others, only the variance between 
and within methods will be determined. Where all are 
tested side by side on the same groups, the determina¬ 
tion of variances between groups, between methods 
and for their interaction is possible. The interaction 
variance will function as error, and greater precision 
will be secured than in the first case. 

As an example of possible treatment we can cite a 
comparison of percentage mortality among five insect 
groups treated with three compounds. Each percent¬ 
age Was determined from 100 insects. Results were 
as given in Table 1, 

TABLE 1 


Group No, 


Compounds 


A 

B 

C 

1 

25 

82 

77 

2 

38 

CT 

82 

3 

27 

48 

60 

4 

SO 

70 

74 

5 

31 

58 

78 

Mean 

30.2 

50,0 

76.0 


The range of percentages, the base numbers and tee 
total number surviving and dying in each treatment 
fulfil the requirements mentioned for comparisons by 
standard methods. 

Here we may calculate the standard error of the 
mean difference between two compounds, taking ad¬ 
vantage of the pairing, or carry out an analysis of 
the variance among two or more classes. We may 
even calculate from the latter analysis a standard 
error of the difference between any two moans, if we 
are very careful to assure ourselves that it is repre¬ 
sentative. 

On the other hand, consider a set of percentages of 
frmts attacked, based on 190 fruits each, under two 
treatments. With treatment A, the percentages are 
6, 3, 2 and 6j with B, 7, 8, 5 and 11. The set under 
A fails in two respects in meeting the suggested stand¬ 
ards f tee percentages run well below 10 per tsent. and 
the total number affected does not reach 20. With B, 
tee tet|d te over 20, hut the percentages are still hr^ly 
belp^ Jo eent With a set based on only 25 indi- 
pwf nnd pereenteges of 12,10, 20 and 12, 
thde^endte^ ttbt met$ while peztemtagte an above 
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10 p^r ceat« the total number aSeoted does not reach 

20. 

We may cite another hypothetical case, of four 
treatments with 3 replications each percentage based 
on 100 (Table 2). 

TABLE 2 

PSnCBNTAGB OF FhUITB ATTACKED 


Replication 


Treatment 


A 

B 

C 

D 

1 

a 

2 

1 

4 

2 

59 

56 

46 

60 

3 

60 

48 

36 

54 


This would fulfill in part the standards suggested, 
but the low values in one replication would make it 
seem desirable to employ Blisses transformation. 
While the use of the transformation will not modify 
conclusions greatly, the results with the transformed 
data are somewhat more trustworthy, where very ex¬ 
treme percentages are mixed with intermediate ones. 

In conclusion, it may be stated that the standard 
methods discussed have some limitations in applica¬ 
tion to enumeration data of the percentage count 
type. However, where percentages are based on ade¬ 
quate and similar numbers, where they arc between 
10 and 90 per cent, and where individuals succeeding 
and failing each total 20 or more in a treatment, these 
methods may be used. With more extreme percent¬ 
ages a transformation may be of help, and larger total 
numbers may bo needed. 

F. M. Wauley 

BuaxAu OT Entomolooy and 
Plant Quarantine, 

IT. S. Department of Aoriculture 

THE GERMINATION OF DORMANT LET¬ 
TUCE SEED 

In improvement work with lettuce dormancy in 
freshly harvested seed often causes delays and loss 
of valuable seed. Workers have reported that light, 
high oxygen and high carbon dioxide concentrations 
aid in breaking dormancy. Thompson and Kosar^ 
found that two ml of 0.6 per cent, thiourea in water 
markedly stimulated the germination of most of the 
lots of lettuce seed {Lactuca aativa L.) which they 
germinated on filter paper in 95-mm Petri dishes in 
darkness at 24* to 26° C. 

In a preliminary attempt to germinate freshly har¬ 
vested dormant seed of L. serriola L, two lots of seed 
were treated in thiourea as done by Thompson and 
Kosar,^ and similar lots were handled in exactly the 
same manner except that they were kept in diffused 
light of about 160 foot candles. After 72 h^urs 98 
per cent, of the seed in the light had germinated as 

i&ott 0. Thompson end William P. Kosar, Plant 
667-573, 1939. 


compared with less than 1 per cent, of those in the 
dark. 

In an attempt to evaluate the benefit derived from 
thiourea and from light three lots of strains of L. 
aativa, closely related to 456 and seven lots of L, 
sarriola seed were treated with thiourea and with 
water both in darkness and in light. All seed bad 
been harvested the previous day, but much of the 
L. aativa seed had been mature for a considerable 
time and had not been harvested because the plants 
were grown in a greenhouse and were protected from 
winds. The L. serriola seed were gathered in aban¬ 
doned fields near Ithaca two days after a period of 
considerable wind that would have blown off seed that 
had matured before that time. Temperatures ranged 
between 21° and 28° C. Counts were made after 72 
hours. Results are given in Table I, 

TABLE I 

Thiourea Water 


ijTit ttumiwr 

Llcht 

Darknefw 

Ught 

Darkness 

iMCiuea nativa 





1 

300 

90 

10 

16 

2 

100 

70 

0 

4 

3 

100 

96 

4 

6 

Lactuoa $erriola 




1 

§0 

4 

6 

0 

2 

94 

44 

4 

0 

3 

78 

10 

16 

0 

4 

04 

0 

2 

0 

5 

56 

0 

4 

0 

6 

72 

0 

8 

0 

7 

72 

20 

10 

0 


As pointed out by Thompson and Kosar^ thiourea 
markedly retards the growth of the seedlings. This * 
retarding effect of thiourea can be largely eliminated 
without loss of stimulation of germination if the seed 
is treated with thiourea for 24 hours and then washed. 
This can be done conveniently by transferring the 
filter paper with the wet seed clinging to it to a 
Buchner funnel, washing well with distilled water and 
returning it to the rinsed Petri dish. Six lota of 
freshly harvested L. aerriola seed treated in that 
manner varied in gemination from 100 per cent, to 
88 per cent, with an average of 94 per cent., while 
but one seed of the 300 of the 6 comparable lota 
moistened with water and left in the dark germinated. 

In using this method for the growing of plants the 
treatment is started in the late afternoon so that the 
seed may have a maximum period of light following 
the night period when absorption of the thiourea sotn^ 
tion may take place. Late the following aftembon 
t}ie seed is washed with distilled water and returned to 
the Petri dish for planting the next mondl« in 
wet with dilate nutrient solution. 

0. dr, fijMnsniA 
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sous MISLEADING TERMINOLOGIES IN 
THE LITERATURE OR ^PLANT TISSUE 
CULTURE"* 

Most of the ao-oalled tissues of the higher plants 
contain varying proportions of cells whose protoplasts 
are capable of division and subsequent growth. Under 
traomatie and other excessively abnortual influences, 
such protoplasts frequently proliferate and form 
callus, 0 .( 7 ., in wound healing, in grafting, etc. Callus> 
like proliferations derived from excised parts of 
plants, when grown under controlled conditions in 
vitro^ obviously provide extremely significant mate¬ 
rial for the experimental investigation of various 
morpholcf^iial and physiological problems. It is mis¬ 
leading, however, to refer to such proliferations as 
cultures of a specific tissue even when the exact source 
of the callus is accurately known. 

In the case of putative cultures of the cambium, not 
only is the callus entirely unlike the cambium in its 
cellular structure and its functional activities, but also 
there is no convincing evidence to indicate that the 
proliferations originated from the cambium. 

The cambium consists of a layer of initials having a 
radial diameter of from 4 to 8 microns. It is flanked 
internally by elements of the xylem in varying stages 
of maturation and externally by elements of the 
phloem in varying stages of development. The par¬ 
enchyma of the xylem and phloeui commonly retains 
a capacity for cell division, as do tracheary elements, 
fibers and sieve cells during the earlier stages of their 
maturation. Even by using a microtome, it is un¬ 
fortunately injpussible to cut a tangential longitudinal 
section of a stem or root that consists entirely of liv¬ 
ing cambial initials. In the techniques employed by 
Gautheret,^ White* and others, the bulk of the excised 
tissue, from which proliferations develop, consists of 
maturing xylem and phloem. In other words, there 
is no evidence to indicate that the callus originates 
solely from the cambium, rather than entirely or in 
part from its derivative tissues, rurthermofe, the as¬ 
sumption that the bark of growing plants tends to 
split away from the wood along the cambium is en¬ 
tirely without justification. During the active grow¬ 
ing season, the eone of exoesisive weakness lies well 
within the maturing xylem, vis,, in the region where 
tracheary elements have attained their maximum size, 
but haven"t initiated the process of secondary wall 
formation. Thus, the oelli^ proliferations obtained 
im tan^tial surfaces that are exposed by pealing, 
i^litting, tearing or cutting commonly do not origi- 
bate from the cambium. 

Until methods are perfected for actually isolating 
^rta of merietems and for inducing them to grow 

; ik J* Gautheret, Rev* Oytal ft Cytophysiol Vig., 
; ti. E. Wte, A Handbook of Riant Tissue Culture. 
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without profoundly modifying their constituent ceUa, 
it is inadvisable to refer to abnormal proliferation# 
obtained from heterogeneous bits of stems, roo^br 
other organs as cultures of the cambium, procai]||j|^um, 
cork cambium, etc. 

I. W. Bailet 

BlOIiOOIOAL Laboeatories, 

Harvabd University 

RELATIVE VALUES FOR DESCRIPTIVE 
WORDS 

The interest in the uniform usage of words of 
indefinite meaning is probably not new. It is encour¬ 
aging to note that recently several Science readers 
want to do something about it. One more suggestion 
may contribute to this interest and to a solution of 
the problem. 

A numerical word has a definite value and wherever 
the figure appears it has the same value. For ex¬ 
ample, the figure 75 per cent, has an actual value 
and aUo indicates a value midway between half and 
total. But one statement that “oaks are common” 
has very little value when compared to another similar 
statement unless the value of the word “common” is 
rather definitely established. An observer may report 
that ^‘the disease is prevalent in Brown County and 
common in White County.” Without knowing the 
relative values of the words “prevalent” and “com¬ 
mon,” the reader can not learn from the report 
whether the disease is more, the same or less in Brown 
County compared to White County. To correct this 
situation, the relative values of such terms as “com¬ 
mon" and “prevalent” should be established and used 
in such reports. With a standardised relative value, 
a word which ordinarily has an indefinite value may 
be used to convey a meaning about as definite as the 
condition on which the word is based. 

It is proposed that a table of relative values be 
established for the use of a particular profession or a 
group of professions such as plant pathology, ento¬ 
mology, etc. A procedure similar to that employed 
in standardizing common names of trees or insects by 
a consensus of opinions might be used for this job. 
Of course, all individual opinions should yield to a 
consensus of opinions, and all reporters should adhere 
to the established relative values. 

The relative values of a set of words could be based 
on an average or mean point and vary from that 
point to a maximum or minimum. For example, for 
such words as “abundant,” “common” and “trace,” 
indicating frequency of occurrenoe, the term “com¬ 
mon” might be taken as the average or mean oecur- 
renoe, “abundant” as the maximum frequency, and 
“trace” as the minimum amount. With this as a start¬ 
ing point such terms as “scarce,” “light,” “frequent,” 
“prevalent,” etc., could be given similar in-between 
relative values. The same procedure could be used for 
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iroida Seseribuxg Ibe health of a plant, eo that sueh 
terms as ‘‘vigorous," ‘‘thrifty," “normal,” “wip^ 
pressed," etc., would have known relative values. 
Table 1 is presented as an illustration of how rela¬ 
tive terms on these subjects may be arranged. There 
is no contention that all the terms in the table are 


be knoiim <hat "Ibiv 

ing^' and “weak" indieate a ccmditkin lw^ l^^ 

than that indented by the above iern^ 

The writer wiU appreciate various opinimpn on IbiM 
plan as well as suggestions cm how it nd^t be 
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dition 

rickly 
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appropriate to the subject or are properly placed. 
Such definite selection and placement must be based 
on a consensus of opinions. 

If such relative values were established and used by 
all reporters on plant growth, for example, the read¬ 
ers would know that the terms “declining,” “sup¬ 
pressed," “impaired” and “poor condition" indicate 


out. He is especially interested in learning how other 
writers would place the words used in the table. Ex* 
amplee of how deaeriptive words on other subjects 
might be arranged will be appreciated. If sufficient 
opinions are offered, the possibilities of arriving at a 
fair consensus of opinions may be indicated. 

0. N, Limino 


SCIENTIFIC BOOKS 


NUTRITION 

The Science of Nutrition. By Henry C. Sherman. 

3d 4- 253 pp. Columbia University Press. 1943, 

$2.75. 

This book, written by a master in the field, is quite 
unique in its content. Not only does it attempt to 
present in a non-technical manner the general prin¬ 
ciples of nutrition, but the second half of the book 
is largely concerned with such chapters as “Arc We 
Well Fed!,” “The Nutritional Improvement of Life," 
“Nutrition for Realization of the Potentialities of 
Youth and of Maturity,” “Nutritional Guidance for 
‘The Backward Art of Spending Moneys ” and “Nutri¬ 
tion Policy.” It is concluded with a chapter dealing 
with “Scientific Critique of the ‘Offer' of Higher 
Health and Longer Life.” It is suggested in the 
preface that certain of the chapters which are heavy 
reading may be omitted without loss of understanding 
of the balance of the book; this may account for some 
amount of repetition. 

The choice of title is unfortunate, for it is likely 
to be confused with the comprehensive text of the 
late Professor Graham Lusk of the same title, The 
treatise is logically written and well outlined; its man¬ 
ner of presentation should make it equally interesting 
to the trained nutritionist as well as to the uninitiated 
layman. The style and content are not sufflciently 
timple, however, to appeal to the uneducated man. 

In discussing “Food as a fuel and body as a ma- 
(Chapto II), the author postulates that the 
of ealories measured by direct calorimetry (0.M 


per cent.) over those calculated by indirect calorimetry 
may be accounted for from the energy derived from 
light in causing an impulse in the optic nerve or re¬ 
sulting from the activation of vitamin D. However, 
from the reviewer's experience in this field, it would 
seem that the differenees compiled by Armidiy for 
perimentB with dogs and berbivora (1445,3^ calories 
by direct; 1,441,691 calories by indireet) can best lie , 
explained as in the range of experimental error. As 
a criterion for overweight, Shdrman cites the interest¬ 
ing case of Joe Louis, Who, wh<m in eonditiob, woitid 
have been judged by ordinary standards too hegyy iot 
the Army or Navy. Specific gravity rather thtds abso¬ 
lute weight is a better measure and 

So by weighing him in water as Well as in air, it was 
duly determined that Mr. Joe Louia was phyriWdiy fit fur 
serriCe In the armed forces of the United States. 

The historical discusrion of the vitamins is esfHt- 
ciaQy well done. The author suggest^ ttot tibm 
should recognize “vitamins" as well as the present ao- 
oepted epeilihd; the “e" Qim pifosee^ to 
be inconristent hy spdl^ it both ways in jateir 

There is an interestiiig mte^pte 
doctor in the Titginia of itinrfiies 
made Ifis rounds on heiaeha^ W 
people, was more or less 
'tiiC; whiter ;;a|id, sp^, 

'becapie.so sore,,lha*::^/tti^^ 

't^. op ^his' horse; “then, 
sorehemr: pfi;liia;^io^s.-te^ 
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vard Madical School, where it was shown that a young 
adult may endure complete deprivation of vitamin C 
for long periods; it required two months before the 
ascorbic acid of the blood was reduced to zero, 134 
days until clinical signs of scurvy were apparent, and 
more tlian Eve months (101 days) before distinct 
petechias with retarde<l healing of an experimental 
wound were found. In the light of this information 
the recommendation on page 56 that, 

boeauso of its labile nature . . we now believe it a good 
investment to include some significant source of this vita-* 
min (0) in every meal, and to provide fruit or fruit juice 
instead of sweets if snacks are to be oaten between meals 
or before bedtime, 

would seem to be very inconsistent and easily mis¬ 
understood by the Inity. 

One gets the impression that fortified oleomargarine 
is to be considered as an inferior fat to butter since 
the amount of vitamin A added approaches what may 
be considered **their share/’ which is ^^perhaps half 
as much as in good butter/’ The author neglects to 
explain that the level of 9,000 I.U. of vitamin A de¬ 
clared on the labels of various fortified margarines 
was set on jybta basis that this was the average vita¬ 
min A content of butters (good and poor). Unfortu¬ 
nately, the buyer has no way of knowing whether he 
is purchasing superior butter with 18,000 I.U. per 
pound or poor butter with 2,500 I.U. per pound. 

In Chapter VTII on '^How the Body Manages its 
Nutritional Resources” it is considered that one should 
not speak of bodily processes as mechanisms. Such 
are likely to become ^^wasms/* as W, M. Clarke 
earlier suggested was rapidly occurring with some sci¬ 
entific theories. 

In Chapter IX on '*The Nutritional Characteristics 
of the Chief Groups of Foods” the author has an in¬ 
teresting historical discussion on the milling of flour 
and emphasizes the importance of breadstuffs (espe¬ 
cially from enriched flour) in our diets whereby as 
much as 38 per cent, of the calories, 37 per cent, of 
the protein and 30 per cent, of the phosphorus may 
be obtained by the expenditure of only 18 per cent, of 
the average budget for foods. 

On the one band, we are advised that nutritional 
deficiencies are much higher than is apparent from 
actuarial statistics due to non-recognition or mislabel¬ 
ing of the cause of death. *'Our greatest nutritional 
bandioap in the United States,” it is stated, “is not 
that part of the population which is starving in the 
historic sense, nor that part which is recognised as 
suffering from specific nutritional deficiency diseases, 
but the part (probably much larger than those other 
pkrts put together) which ‘is getting along on poor 
^iets/ ” On the other hand, we are later advised that 
^ I64B freshman elass at Yale, although the young¬ 


est on record, is the tallest class in the history of that 
institution. 

The last chapter is concerned largely with experi¬ 
mental evidence of the effect of diet on the rate of 
growth, on reproduction and on longevity. The au¬ 
thor’s experiments in this field arc described in an 
interesting manner at some length. There is a selected 
bibliography of approximately 250 titles at the end. 

When one has completed the book, there is a feeling 
that the information gained carries considerable 
authority. g j jg 

tJNIVZKSITY OF SOUTHERN CALIFORNIA 

AERIAL PHOTOGRAPHS 

Aerial Photographs: Their Use and Interpretation. 

By A. J. Eardley. New York and London: Harper 

and Brothers. 203 + xxiv pp. Fully illustrated. 
$2.75. 

The aerial photograph is one of the most important 
implements of the war. It facilitates the construction 
of new maps and the revision of old ones. It provides 
the surest means of finding out about the enemy’s 
defenses, the details of bis communication systems, 
his industrial plants, his harbor installations and air 
fields, his troop, armor, materiel and ship tnovoments. 
It provides the aerial bombardier with details of his 
targets and permits him to assess the damage caused 
by his bombing raids. In addition, the aerial photo¬ 
graph is an important implement of peace. Combined 
with sonjc control from the ground, aerial photogra¬ 
phy peril] its the accurate survey of terrain which may 
range from a small parcel of real estate to large ex¬ 
panses of territory difficult of access on the ground. 
Its economic importance is already recognized and 
will grow rapidly. Vast studies have already been 
made of silting and soil erosion, of crop distribution 
and farm acreage, of timber growths, of geological 
features. Aerial photographs are used in surveys for 
laying oil pipe lines and power transmission lines, in 
water control and in many other important fields. In 
the days of untrammelled automobile traffic, they were 
even used for studying parking problems. 

At the present time many people, both in the ser¬ 
vices and out, are learning to make or to interpret 
aerial photographs. A limited number of good texts 
are available to them for study. The present volume 
is a very good simple introduction to the subject in 
general, and an excellent treatise on the special study 
of geology by aerial photography. It has withstood 
the test of the classroom and laboratory. 

The first third of the book treats of the taking of 
aerial photographs and their characteristics; there is 
a good introduction to the use of the stereoscope and 
plotting eontours; and an introduction to making 
mosaics, including the radial line method of plotting. 



!I!l}e r^maindex of the book is eoneenied with the 
appUeations to geology, and a final ehapter treats of 
taotioal interpretation. It is a pioneering work in the 
geological field, and it is assumed that the student 
has bad introductory courses in geology and elemen¬ 
tary mineralogy and lithology. It should not be as- 
BUmed, however, that it is only of use to the geologist, 
for geological structure determines other surface char¬ 
acteristics, and interpretation of the geological fea¬ 
tures shown in aerial photographs may be of mu<di 
value for use in other fields. The strict geological 
interpretation is based On a thorough background of 
field geology, but a simple knowledge of geological 
characteristics is of help for general interpretation. 

The man versed in the science of photogramnietry 
will find much lacking in the book. But it is not for 
him, and the selection of elementary material has been 
judiciously made and results in a good introduction 
to the interpretation of aerial photographs. It is to 
be expected that with the rapid changes going on in 
aerial photography, some sections, such as that deal¬ 


ing wl& apparalns, btil 

little Jfi lost fu a result* Not enough study W ybt 
been made of infrared and eolcft photography froin 
the air to be able to state definitely that they are of 
importance, but one feels that some mention of the 
work already done in these fields should have been 
made. They show much promise. As in moat books 
on this subject, one of the most important and funda¬ 
mental aspects is but slightly touched, that is, ^ 
characteristics of photographic films and processing 
desirable for the production of negatives suitable for 
aerial photographic interpretation. It is far too easy 
to make a bad photograph—or, rather, we should per¬ 
haps say it requires much knowledge and experience 
to produce the best kind of photograph. Far too 
few people have that knowledge. It is to be hoped 
that the next edition of the book under review, which 
is otherwise very good, will include an authoritative 
chapter on the desirable photographic materials and 
their characteristics. 

Wai/tbs Clabk 


SPECIAL ARTICLES 


THE ANTIGENICITY OF PROTEIN ISO¬ 
LATED FROM BOVINE SERUM AFTER 
BRIEF TREATMENT WITH ALKALIi 

In a recent publication, Lewis^ states that ‘‘beef 
plasma which had been incubated one hour or longer 
with 0.5 normal sodium hydroxide and then neutral¬ 
ized was no longer antigenic when tested by gross 
anaphylaxis or by the more sensitive method using 
uterine strips from guinea pigs sensitized to native 
beef plasma.” If we interpret this statement cor¬ 
rectly, tests for antigenicity were carried out by using 
native plasma as the sensitizing antigen and alkali- 
treated protein as the shocking material Apparently 
these results were interpreted to indicate a complete 
loss of antigenicity after treatment of the plasma with 
alkali. Obviously, however, it can not be decided from 
these data whether the results obtained were due to a 
change in antigenic specificity or to a loss of anti¬ 
genicity. It has been our experience that protein 
isolated from bovine serum after exposure to 1 N 
alkali at room temperature for periods as long as 8 
hours is still antigenic, although its antigenic specific¬ 
ity usually is altered by the alkaline treatment. Some 
of the data in support of our conclusions are included 
in this paper, A more detailed report will be pub¬ 
lished elsewhere at a later date. 

The antigenicity of alkali-treated egg albumin,***'* 

^ From the Departments of Immunochemistry and Bio- 
ehemistiy, Medical-Bcsearch Divisum, Sharp and Bohme. 
Ine., Glmolden, Pa, 

aJj H. Lewis, 98: 371, 1943. 

* H. G. Wells, J<mr, /«/. Disentiat, 6 : 506 , 1909 . 


horse serum,®* zein,® edostin,® casein®, and beef 
serum®* * has been studied by several investigators. 
In general, these studies have indicated that prolonged 
treatment with alkali will abolish antigenicity, How¬ 
ever, Landsteiner and Barron® found that the protein 
isolated from horse scrum treated with 1 N sodium 
hydroxide for 16 hours still gave weak complement 
fixation and precipitin reactions with homologous 
antiserum. Jolineon and WormalP reported similar 
results; treatment of horse serum at pH 13 or above 
for about 24 hours was required to abolidii antigeaie- 
ity. 

Studies in these laboratories have indicated ilutt the 
protein isolated from bovine serum treated wiGi 1 N 
sodium hydroxide for 27 hours at room temperature 
apparently is ncm-antigenie,* The tests that have been 
employed for antigenicity include active anaphyl^ais, 
passive anaphylaxis, complement fixation, and precipi¬ 
tin renetions. However, this material is not suitable 
for use in human therapy, sinee it is fatal to gubos 
pigs wh^ given intravenously in doses of SS m^ pur 
kg or larger. Lewis* stated that products prepared 


* C. Ten Broeek, Jtmr, Sioh €hm^ 17; 369, ltl4. 

4B. L. Kahn and A. McNeil, Johr. 
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* K. Londstehifir and G. Borrem, :mt 

7 L. B« Johxkson and A. Wormall, BiocMm. 16'^ 

e H. A; Davis and A. G. I^n, Freoi Zm 
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liy'ItjM faodiike plasma irith 0<5 K sodi^im bydrox- 
ide at 37^ €. for periods Icmgrer than 8 hoars were 
toxia when injeoied into guinea pigs, although sneh 
pfroducrts were acm-antigenic hy the criteria employed* 
We have tested also preparations isolated after 
treatment of bovine serum with 1 N sodium hydroxide 
at room temperature for periods of 1 hour, 2 hours, 
4 hours and 8 hours. None of these preparations 
appeared to be toxic when administered intravenously 
to guinea pigs in doses as large as 300 mg per kg. 
The materials isolated after 1 hour and 2 hours (but 
not those isolated after 4 hours and 8 hours) gave 
weak precipitin teste with an antiserum prepared by 
injecting untreated bovine scrum into rabbits. These 
same materials gave negative teste with other potent 
antisera prepared in the same way. However, wc 
have been successful in preparing antisera to each of 
these 4 materials by intermittent intravenous injec¬ 
tion into rabbits for periods of from 21 to 99 days. 
It is interesting that untreated bovine serum and all 4 
of the alkali-treated materials gave positive precipitin 
teats with each of the antisera prepared with the 
alkali-treated proteins. Guinea pigs passively sensi¬ 
tised with antiterum prepared with protein isolated 
after treatment of serum for 2 hours with alkali were 
shocked with each of the other alkali-treated prepara¬ 
tions (except the preparation treated for 1 hour, 
which was not tested) and with untreated bovine 
serum* 

Ralph J. DkFaloo 

Lonis A. Eazal 

L. Eaklb Aknow 


A PHYSICAL DEFICIENCY IN THE RATION 
OF RUMINANTS 

That ruminants do not thrive on a ration limited 
to eonoentrates is well known. Several investigators 
have attempted to determine the dedcioncies associated 
with such a Mead and his cowork- 

ere®* ® foupd that calves could be carried through 
growth, pregnancy and lactation if cod-liver oil and 
cfilrium carbonate were added to a common concen¬ 
trate mix. These animals could not, however, be con- 
md^rad normal, for it waa necessary to limit their food 
coni^ption to avoid bloat. Deepite precautions, four 
^ amma died of this cause. Johnson and his 
f«d Ckbes a purified diet, adding Cello- 


l Davenporti I*?. Esp. fite. Bui, 46, 1897. 

«A. 0^ McOatdlisb^ Jour, Dairv Sci., 6 : 64, 1928. 

#4 MteA Bwf, fite. Quart Bui., 11, No. 

W, Masd and W. U. Bcgite, Joar. Dairy BoL, 14i 

and B. Goss, Joor. Dairy Bd., 18: 162, 

B. Gobs, Jour. Dairy Sd., 19: 465 

t JL. Uk/uird, Jw. 


pbane lo make the ration more balky. They state: 
^^he growth rates of the 15 calves studied were below 
normal in most cases in comparison with Bagsdalete 
Standards. Poor food consumption associated with 
periodic digestive upsets seemed to be largely respon¬ 
sible for the slow growth.” 

As we have duplicated several of the symptoms 
observed on a diet of concentrates simply by fine 
grinding of roughage, it appears that a concentrate 
diet has physical as well as chemical or nutritive defi¬ 
ciencies. Several workers have considered that the 
mere lack of bulk might be a limiting factor in a con¬ 
centrate diet for raminants. The addition of soft 
bulky material such as paper pulp® or Cellophane^ 
had, however, little beneficial effect. Rather, the limit¬ 
ing physical factor in a concentrate diet appears to be 
the absence of the coarse sharp material necessary to 
stimulate nerve fibers terminating in the ruminal 
mucosa. In experiments with cattle and sheep, finely 
ground alfalfa hay was compared with whole alfalfa, 
each being given in conjunction with concentrates. 
The concentrates and hay were fed in approximately 
equal proportions. The concentrate mixture consisted 
of rolled barley 60 per cent.; wheat bran 25 per cent .} 
soybean meal 12.5 per cent.; NaCl 2.5 per cent. The 
animals received all they would consume over a feed¬ 
ing period of approximately 8 hours. Since the chem¬ 
ical constituents of the two rations were the same, 
any discrepancies in response should depend upon the 
physical condition of the feed—whether ground or 
whole. 

The following disorders were noted only when finely 
ground alfalfa was fed: 

(1) Rumination occurred very irregularly or not at 
all. This is in line with the finding of Behalk and 
Amadon® that coarse material in the rumen stimulates 
rumination. Fine grinding so effectively breaks down 
the alfalfa stems that their irritating effect is largely 
lost. 

(2) Bloat occurred frequently in cattle, but only 
once in a sheep. Twenty-one cases of bloat were en¬ 
countered in 4 cows receiving the ground alfalfa hay 
over a 15-day period. This finding supports the 
postulate® that bloat results from a lack of sufficient 
coarse irritating roughage to induce the eructation 
reflex. 

(3) Food eonsumption in cows was reduoed as com¬ 
pared with consumption of whole alfalfa. This re¬ 
duction amounted to 6.9 pounds daily per animal. 
The reduoed eonsumption by cows receiving finely 
ground hay wae largely due to the fact that, after con¬ 
suming a large amount on one day, they were off-feed 

< A. Behalk and B. B. Amaden, N. Dale. Ayr. Bap. 
Bio. 216, 1968. 

V H. H. OdC, 8. W. Itead and M, KWber, €aUf. Ayr. 
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the next This experience agrees with that reported 
by Johnson and his co-workers for calves on purified 
diets* As Mead and Goss^ limited food consumption 
to avoid bloat, they had no critical measure of the 
appetites of their animals. In ewes this difference in 
food consumption was not manifest. 

(4) The animals had depraved appetites, manifested 
by wood chewing. This condition was observed in both 
ruminants and was not evident when finely ground 
alfalfa was replaced by whole alfalfa. Although 
others^' have observed this phenomenou when rumi¬ 
nants wore limited to concentrates, it has not been at¬ 
tributed previously to the physical nature of the diet. 
Since the animals were fed all they would consume, 
hunger in the usual sense of the term was not involved. 

The lack of coarse material in the diet appeared to 
produce more pronounced symptoms in cattle than in 
sheep. Possibly, then, the former require coarser 
feeds. As is well known, cattle consume coarse, 
stemmy roughages more readily. 

These results show that a physical deficiency, a lack 
of coarse irritating material in the rumen, in the ration 
of ruminants results in the following syndrome: fail¬ 
ure of, or diminished, rumination; difficulty in eructa¬ 
tion, often causing tympany or bloat, especially in 
cattle; reduction in food consumption in cattle; and 
depraved appetite, as manifested by wood chewing. 

H. H. COLB 
S. W. Mkad 

Division or Ani3£AL Husbandry, 

University or Oalipornu, 

Davis 

THE CULTURE OF YOUNG CONIFER 
EMBRYOS IN VITRO 

Culture of embryos w vitro has been made by many 
workers in the past, the more important works on the 
subject are those of Dietrich,* Li,* LaRue,’’ Tukey,* 
Bonner,** Solacolu, et a/.® and van Overbeek, et aV 
The materials used by these workers are mature or 
immature plant embryos which had already attained 
considerable size. As far as we are aware, no success¬ 
ful attempt has been made to culture very young em¬ 
bryos of one to several cells in size. The present 
account is a preliminary report of our work, which is 

L, L. Madsen, 0. M. McKay and L. A, Maynard, 
Cornell Vniv, Agr, Exp, 8ta, Mem, 178, 1935. 

iK. Dietrich, Flora N, F,, 17: 879, 1924. 

a T. T. Li, Soi, Eept, Nat, TMng Sua Univ,, Ser. B. 2: 
29, 1934. 

»0. D. LaRue, Am, Jour. Bot,, 22: 914, 1935: 

Torrey BoU Club, 63: 365, 1936, and 65: 11, 1938. 

*H. B. Tukey, Jour, Hered,, 24: 1, 1933; Am, 8oe, 
Sort, 8oi,, 32: 313, 1934; Boi, Ooz., 99: 630, 1988. 

fi J. Bonner, Plant Physiol,, 13: 866, 1938; Proo, Nat, 
Acad. Sd,, 24; 70, 1938. 

« T. Solacolu, of ah, Compt, Bend, 8oo, Biol,, 129: 408, 
1938, 

^ J. van Overbeek, et al,, Soienoe, 94: 2441, 860, 1941. 


being continued, on the culture of isolated conifer 
embryos when the latter are only at the one- or several- 
cell stage. 

Embryos of pine {Pinus yunnanensis) and Ee- 
teleeria {K, Davidiana) were dissected out from the 
ovules and transferred to culture media in Petri dishes 
under asceptic conditions. The medium used is a 
modified Pfeffer’s solution** containing 2 per cent, 
sucrose and 0.6 per cent. agar. To this ^^atandard’’ 
medium (SM) was added various growth subatanees 
(hotcroauxin, 10 mg per liter; thiamin, 0.1 mg per 
liter; ascorbic acid, 10 mg. per liter; niootinio acid, 
1 mg per liter or vitamin Bg, 0.1 mg per liter). 

Young embryos** of pine were inoculated on agar 
media containing SM and SM and added growth sub¬ 
stances on June 11, 1042. After two weeks, the one- 
to several-oelled embryos grown on SM had loss than 
ten cells, while that grown on SM plus indol-aeetio 
acid developed into an embryo of several hundred cells 
in size, and that grown on SM plus thiamin attained 
a size of about one hundred ceils. Later observations, 
made on and after July 29, revealed but little growth 
in any of the cultures. 

Keteleeria embryos were cultured in the same man¬ 
ner on July 7. In one of the cultures containing SM 
plus indol-acetio acid and thiamin a 2-celled embryo 
of 60 X 40 n became a 12-celled embryo of 166 x 117 p 
ten days later, and this developed into a multioelled 
embryo of 608 x 156 ^ on July 25. Although young 
embryos of Keteleeria can develop somewhat on all 
the media used, none of these can approach SM with 
indol-aectic acid and thiamin as a favorable medium 
for the growth and development of Keteleeria 
embryos. 

Further work on this problem is necessarily post¬ 
poned due to seasonal limitations, but these prelimi¬ 
nary experiments indicate that it is probable that 
conifer embryos of one to several cells in size can grow 
and develop normally in vitro in the presence of 
heteroauxin and thiamin, at least for a certain length 
of time. It is possible that they may even be grown 
to maturity in vitro with medium containing other 
growth factors in addition to hotcroauxin and thiamin. 

S. W, Loo« 

F. H. Wakg 

DEPARTMEI^fT OP BlOLOOY, NATIONAL ITNlVXBaiTT 
or PSKINO, AND PHTSIOLOOIOAL LabOEATORT, 
National Tsmo Hua Univebsitt, Ktohino, 

CaiNA 

sOne liter of this solution eontaiiMi; Oa(KO«)|, 329 
mg; KNO4, 80 mg: MgS04'7H«0, 98 mg; KE^Oa, 13 
mg; KOI, 74 mg; FeOls, 1.6 mg. 

9 Young embiyos of pine undergo oleavage soon after 
the elongation of their suspensors, so that each eni^o 
is split Into four single-celled emb^os. 

loPramt address: Eenddiotf XaEboratOriei of the 
logical Sciences, California Lmtltute of Teehttologyf 
dena^OaUf. 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


HEMATOCRIT DETERMINATION OF RELA¬ 
TIVE CELL VOLUMEi 

Tax: detennination of the volume of erythrocytes 
and similar free cells relative to their Buspending fluid 
may be carried out rapidly and with high pre- 
oiaion. A number of types of hematocrit tubes have 
been described, all of which are adapted to low cen¬ 
trifugal forces. Adequate packing of red cells with 



oomplete expression of the supernatant fluid requires 
forces. We have found thin-wallcd, capillary 
tubing (o.d. 0.5 mm, Ld. 0.36 mni) used in conjunc¬ 
tion with an air turbine of the type used by Beams® 
a moat satiefactory answer to this problem. The 
<sk|»illary tubing must have a uniform bore. 

i^The WOi* described in this paper was done under a 
cctttract, reoommanded by the Committee on Medical Ke- 
between 4he Office of Seientifle Beseareh and 
veiopmeykt and Frineetoii University. 


In detail the method involves allowing Well-mixed 
blood to be drawn by capillarity into capillary tubes 
3 ems in length to within 0.5 ems from one end. This 
latter end is quickly sealed in a small oxygen-gas 
flame, care being taken not to heat the blood. After 
brief practice at such sealing it is possible to seal the 
tube 80 that the internal bottom of the tube is approxi¬ 
mately flat. 

These filled, sealed tubes are put into the slots of the 
flat disc rotor shown in Fig. 1, and centrifuged for 
five minutes at a force of ca. 30,000 x G. This force 
and time of centrifuging was found to give practically 
complete packing of the red cells in freshly collected 
blood with a standard deviation of the red cell total 
volume of 0.34 per cent. This fact is based on ex¬ 
perimental studies which have shown that at all forces 
between 20,000 and 190,000 x Q, the degree of packing 
of red cells is approaching on asymptotic value which 
is 1.7 per cent, less than the packing obtained at the 
lower force. Between 40,000 x G and 190,000 x G the 
red cell volume drops only 0.7 per cent. 

Studies on blw^d wuth varying degrees of hemolysis 
have shown that the relative volume of the intact cells 
can be determined by this method with a standard 
deviation of 0.84 per cent, This value does not in¬ 
clude 3 deviations which were 3.7 cr, 6.9 a and 6.2 c; 
and is based on 106 determinations. The degree of 
hemolysis varied from 1 to 43 per cent. 

Red cells whicli have been packed by this method 
C4»n be resuspended and repacked three times without 
showing any change in the length of the cell column. 
This indicates that packing at high forces does not 
cause any rupture of the cells. 

Readings on the length of the cell column and of 
the total column are made under a dissecting micro¬ 
scope against a standard steel rule engraved in 0.5 
mm divisions. At the higher centrifugal forces short 
(1 cm) tubes are used. Their cell and total column 
length are measured under the microscope with a 
Filar Ocular Micrometer. Such readings can be re¬ 
produced with a standard deviation of 0.14 per cent. 
If longer times of centrifuging are required then these 
tubes must be sealed at both ends to check evapora¬ 
tion, Care must be taken to place the hematocrit 
tubes in the vertical position as soon after centrifug¬ 
ing as possible. 

A. K. Paepart 
R. Baluqntikb 

PHYBIonOOlCAL Labobatort, 

PRtKCKTO:«T TJNIVERaiTY 


* J. W. Beams, Science, 74: 44, 1931. 





SIMPLE ADAPtBRS FOR GONTINUOUS SX« 
TRACTION OF AQUEOUS SOLUTIONS 
IN THE SOXHLET EXTRACTOR 

The problem of the continuouB extraction of aqne- 
OQB solutions by immiscible solvents is one that pre¬ 
sents itself quite frequently. While many devices 
have been described for just this purpose, the con¬ 
struction of most, if not all, requires an expert glass- 
blower. Most laboratories are equipped with, or can 
readily obtain, a Soxhlet-type extractor. The present 
communication describes two simple adapters which 
have been found extremely useful in this laboratory 
which extend the versatility of the Soxhiet extractor 



Fzo. 1. Soxhiet apparatus equipped with an adapter 
for extraction of aqueous solutions with solvents heavier 
than water. The solvent is indicated by the sloping llnea. 
Fig. 2. An adapter for the extraction of aqueous aclu* 
tions with solvents lighter than water. The solvent is 
indicated by sloping lines. 

to include the extraction of aqueous solutions by im¬ 
miscible solvents heavier or lighter than water. Both 
can bo assembled by almost any laboratoiy worker. 
Fig. 1 shows the Soxhiet extractor equipped with 
an adapter for the extraction of an aqueous solution 
with a heavy solvent such as chloroform. The adapter 
is constructed by sealing a length of glass tubing to 
the bottom of a test-tube of the desired width and then 
bending it around as described in the %ure. The 


hdght of the bent ouflei tnbe ehoald Icm Ikoii thil 
of the body of the It need imt be 

the uphon of the Sai]iditet eattraetor. To carry out 
such an extraction the heavy solvent is firct ird;ro^ 
dueed into the adapter to about the half-way masclt 
and then the solution to be extracted is layeirod on top 
of this until the solvent ootnes out of the oatlet side 
tube. The apparatus is now ready for use as in a 
regular Soxhiet extraction. When the chlorofonn 
which has condensed, percolated through the aqueous 
solution and has been forced out through the side arm 
reaches the level of the siphon it is returned to the 
extraction flask. 

Fig. 2 illustrates an adapter for extraction with 
solvents lighter than water. This consists of a tube 
or vessel of any convenient height, depending on the 
amount of solution to be extracted, which will fit into 
the body of the Soxhiet extractor. The tube is 
equipped with a funnel whose diameter is slightly 
smaller than that of the extractor. For extraction 
the solution is introduced into the tube or vessel and 
the funnel is inserted. Extraction is now carried out 
as in the usual Soxhiet extraction. The condensing 
solvent drops through the funnel and pereolates up 
through the solution. When the height of the solvent 
in the Soxhiet reaches that of the siphon it is returned 
to the extraction flask. The height of the vessel can 
be greater or less than the height of the siphon and 
is therefore adaptable for the extraction of smaU 
amounts of solution. For more effective extraction 
the funnel may be equipped with a perforated glass 
bulb in order better to distribute the solvent thyoug^ 
the solution. 

The adapters can be used in micro Soxhiet extrac¬ 
tion apparatus as well as in the usual laboratory sise 
apparatus. 

Bsswahd S. GooiiO 

DspABTimrT or Bioloot and 

BlOLOOICAL EkOIKSEBXNO, 

MASBACHUSXTTS iKSTlTUtB 
or Txchnoloot 
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THE RETURN OF THE PULMOTOR AS A “RESUSCITA- 
TOR”; A BACK-STEP TOWARD THE 
DEATH OF THOUSANDS^ 

By Profeisor YANDELL HENDERSON 

YALE university 


In no Md of Bcientiflo activity during the past half 
century have the advances been greater than in that 
concerned with the saving of human Uvea. Yet along 
with some of these advances there have been very con¬ 
siderable amounts of charlatanism; quackery and their 
inevitable consequence—increase of mortality. Fortu- 
iiately what was false and harmful has generally been, 

^ For the evidence, experimental and clinical, and full 
references to the literature upon which this nrticlo is 
based, see: Henderson and Haggard, Noxious Gases and 
the Prindipltifi of HeSpiratian Xaduencitig Their Action, ’ * 
9d edition, New York, 1943: Henderson and Turner, 
/^Artiheiiil Bespiration and Inhalation,/' Jour. Am. Ucd. 
4#n., 116: l6o8, 1941; Henderson, “Adventures in Res- 

g ratlon; Mode* of Asphyxiation and Methods of Resusei- 
tion,D Baltimore, 1938; and some author, “Tonus and 
the VenoproMior Mechaniinn: The Clinical Physiology of a 
Mode of Death," 22: 223, September, 


after a time, exposed and rejected; but not always or 
soon. And now a particularly evil affair has devel¬ 
oped: that of a device that thirty years ago was intro¬ 
duced as a life-saver, but that was shown to be rather 
a life-loser, and was therefore rejected; yet that now 
is again being exploited under another name with all 
the force of high-powered salesmanship and pseudo¬ 
science to the inevitable loss of many lives that could 
be, and should be, saved. 

The device to which I refer is a breathing machine 
that at first was called a ^‘pulmotor” and that now, 
^lightly changed in form but identical in essentials, is 
being reintroduced under another name as a ^*reausci- 
tator,'' By alternately sucking and blowing, these 
“pulmotor-resuscitators” were designed, and have been 
claimed, to remove poisonous gases from the lungs and 



















blood aad to induce a retnm of bmihii^ in caeca of irae tbc |kati«ntfc 0^ 

piitatiob^ wldi# it wag T»&»x otrpogib^ ahd 
than aidu3^. Howevfcr, in that oasc^ eonsciotiiiicge >g^ 


palatial drowning^ electrio ahock and gas «sph]?xiation. 
For this claim, no valid scientific evidence has ever 
been offered* The sole supporting argument for such 
suck and blow devices is a demonstration that, whan 
one of them is attached to a rubber bag, the bag can 
be alternately inflated and deflated; and—more dra¬ 
matically—that when an inflated rubber doll is substi¬ 
tuted for the bag, the doll can be made to ‘‘breathe*^ 
realistically. On this basis, the claim is that, if the 
human lungs were similarly subjected to alternating 
positive and negative pressures, they would be simi¬ 
larly ventilated. Yet in reality they are not, unless 
the positive and negative pressures employed are so 
large as to induce mechanical injury, dangerous de¬ 
grees of acapnia and failure of the circulation. 

It is true that a healthy conscious man can volun¬ 
tarily adjust his breathing to the rhythm of such ap¬ 
paratus, so that he appears to behave like the rubber 
doll. But if the patient is unconscious and the pres¬ 
sures applied, both positive and negative, are low 
enough to be harmless, there is generally either com¬ 
plete discordance between the patient’s breathing and 
the rhythm of the apparatus; or else the well-known 
vagal reflexes from the lungs—which are lacking in a 
rubber doll—cause the diaphragm to resist the arti¬ 
ficial respiration by contrary respiratory movements. 

The inventors of the pulmotor assumed, and the 
promotora of ^‘resuscitatora” still claim, that by arti¬ 
ficially forcing the lungs and chest through movements 
like those of breathing, a return of natural respiration 
should be induced. But, on the contrary, the far- 
reaching advan<^a made during the past four decades 
in our knowledge of the physiological control and 
regulation of respiration have established the facts 
that the restoration and maintenance of respiration 
are principally dependent, not on the reciprocating re¬ 
flexes of inspiration and expiration, but on the chem¬ 
ical stimulation of the respiratory center in the brain 
by the blood gases—^particularly carbon dioxide, along 
with an adequate amount of oxygen. The argument 
for pulmotors and “resuscitators” implied by the rub¬ 
ber doll is that, just as a stalled gasoline motor in an 
automobile or motor boat can be restarted by crank¬ 
ing, 60 by analogous means a drowned or asphyxiated 
man, or an apneic newborn baby, should be resusci¬ 
tated : which is in direct conflict with all that is known 
scientifically about resuscitation. 

My own experience with carbon monoxide asphyxia 
began in 1910 when I was called to see a man who 
had been overcome in his bedroom by city gas and 


ttimed after a time, aa oeeurs in mild oases without 
any treatment; and recovery followed. Now, aftot 
the experience of thirty-two years and hundreds of 
oases far more efficiently treated, 1 ckn report a ree^ 
similar victim, not treated by me, who also was atffl 
breathing while a ^’resnscitator” clicked rapidly and 
ineffectively from blowing to sucking and sucking to 
blowing, wholly out of time and in conflict with the 
patient’s own respiration. In that case, oonseiouaness 
did not return, and the man died in coma a couple of 
days after the asphyxiation. 

Caubok Mokoxids Asphyxia 

Unlike many other poisonous gases, carbon mon¬ 
oxide is not an irritant: even in amounts that are 
deadly, it does not directly injure the lungs, and may 
not appreciably diminish the percentage of oxygen in 
the air of the lungs. Instead, this gas combines with 
the hemoglobin, the red coloring matter and oxygen- 
carrying substance in the blood. Until it is largely 
displaced from the blood and the oxygen-carrying 
capacity of the blood thus restored, the tissuea of the. 
body, and particukrly the brain, continue in a state 
of asphyxiation, that is, oxygen starvation. Accord¬ 
ingly, it was early realised that the only way that 
carbon monoxide can be displaced from henu^lobin is 
by the mass action of oxygen. But in practice, mere 
inhalation of oxygen alone often failed to resuscitate; 
and if the victims did not die in asphyxia, tfa^ some-^ 
times aorvived as idiots or neurological cripples. 

If then asphyxia! damage to the brain is to be re¬ 
duced to a minimum, it is essentiai th«it as large an 
amount of oxygen as possible shall be drawn into tlie 
lungs, and blown out again several times a minute tor 
a half hour or more with continually freeb oxygen. 
This—as above stated—pulmotors and ^^resbnritators^' 
were designed to do; but, owing to the fact tiiat nat¬ 
ural respiration wiU not cooperaie with 
blowing machines, but rather oppose^ thabr a^on, 
Uiey have proved inoapable of aeoomplidiiiig* Ac¬ 
cordingly, the mortality induced by carbon nmnokide 
poisoning in such cities as New Yorii: and (^eagO^ 
during what may be called tbe '^polmotar period’^ 
(1010^19^)-—was not appreriably dber^^ 
the “prepuimotor or oxygen ibhaUticn 
to 1010), A typical case ck( tbe 
comuKHl in the '^pidmotor p^riod^ wa« dei^^ 
tile Jbnriliil of the American Uedic^ 


was under treatment with a pulmotor. He was not 
vedcy deeply asphyxiated; but he was entirely uncon¬ 
scious and was breathing stertorously. What was 
moat noticeable was that the rhythm of the apparatus 
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Aii^ n^Bxty 5 dajB odC imoatmeioiifl* 
Wfkt tile patient died^ At autopay, hemorrhage into 
the luDtge and viacetal pleural emphyBema (dilated 
acnaa) of the right lung were found, together with 
vUfapleural emphysema.^ In this and many similar 
eases it is particularly noteworthy that, as carbon 
monoxide is not an irritant gas, the condition of the 
lungs found at autopsy was clearly doe mainly to the 
mechanml damage done by the sucking and blowing 
of the epparaius. 

In the directions for the use of ^^resuscitators," 
which are supplied with the apparatus, it is stated 
that, if the patient is still breathing, or begins to 
breathe, the suck and blow action should be switched 
off and the inhalatioxLal action switched on* And this, 
little as the writers of those directions seem to realiae 
it, virtually signs the death warrant of every deeply 
asphyxiated patient so treated. For this inhalation is 
given with a type of mask and valves such that much 
of the carbon monoxide that comes out of the lungs is 
re-inhaled and its elimination thus retarded. Neither 
in respect to artidoiol respiration by su^ddng and 
blowing nor by means of their inadequate inhalational 
attadiment are the ^^resuscitators,” now so actively 
promoted, capable of restoring natural breathing or 
eliminating carbon monoxide from the lungs and blood 
sufficiently rapidly, if the case is severe, to prevent 
serious and even fatal poatasphyxial effects. 

Exsusoitation by Inhalation of Carbon Dioxide 
AND Oxygen 

Fortunately for the saving of life, that volume of 
lung ventilation which can not be produced by suck 
and blow machinery, without risk of serious harm, can 
be induced safely and with high efficiency by natural 
breathing when stimulated by inhalation of carbon 
dioxide. For when the requisite concentration (7 to 
f per cent*) of carbon dioxide is administered mixed 
'with otherwise pure oxygen, so large a volume of 
breathing is induced and such a mass action of oxygen 
is to bear on the blood as it flows through the 

luiigS timt virtually all the carbon monoxide that has 
absorbed is rapidly eliminated; and the asphxia- 
l^lathei^^ 

Aoebirdiagly, in 1921, Henderson and Haggard in- 
m^pd of resuscitation by inhalation of 
with^enoUl^ carbon^^^ to induce a maxi- 
rui^piratMm. After long and 
and riinica} teste, they determined 
r fpr the most effective use of 

tiiat it idiall contain 7 to 
(2) that 
of administer- 
'pjir rnnhute titet the- patient 
that the''in-, 


habiheiy riudl not permit any rebreathing whatever; 
and (4) that the valves end bag shall be so arranged 
that the resusritant gas flows to the mask only during 
inspiration ; otherwise the supply may be exhausted 
before resuscitation is effected. 

It should be emphasized also that the inbalator 
devised along these lines by Henderson and Haggard 
has never been patented, or its manufacture, sale and 
use limited in any way; it is free to any and all. 

Manual Versus Mechanical Artificial 
Respiration 

At nearly the same time (about 1912) that the 
pulmotor first appeared, the prone pressure method 
of manual artificial respiration was introduced by 
Professor E. A. Schafer, of Edinburgh. In order that 
there might be sound and authoritative evaluation of 
ail methods, new and old, for artificial respiration, 
a Committee on Resuscitation from Mine Gases was 
appointed jointly by the U. S. Bureau of Mines, the 
American Medical Association, the American Red 
Cross and the National Electric Light Association; 
the predecessor of the Edison Institute. The mem¬ 
bers of this committee were W, B. Cannon, G. W. 
Crile, J. Erlanger, S. J. Meltzer and Y. Henderson; 
and as authorities on the conditions inducing death 
by electric shock, Elihu Thomson and A,. E, Ken- 
nelly were added, All methods of artificial respira¬ 
tion known or proposed at that time (1912) were 
subjected to careful and prolonged experimental and 
clinical investigation by the members of the committee 
themselves. 

The members of that first committee acted on a 
sense of responsibility for the preservation of human 
life; a moral sense not so evident in a more recent 
committee—the Council on Physical Therapy of the 
American Medical Associatiem—which “accepts”— 
that is, approves—“resuscitators” on the basis of no 
personal investigation by any of its members—^aa 
admitted in their letters to rne—other than the secre¬ 
tary, who is a mechanical engineer of no physiological 
training or medical experience. 

The main point devel<»ped by the committee of 
1912 in regard to manual methods of artificial res¬ 
piration was, not that any one of them—whether 
Bcfaafer, Silvester or others—induces a much larger 
ventiktion of the lungs then any other—in fact, 
without inhalation of carbon dioxide too large a 
ventilation would be harmful; but that the prone 
prtesqre method has the great advantage that it can 
be npi^led immediately: a delay of even a few see- 
ondp/while apparatus is being brought and applied, 
ntey lose a life. Prone pressure is easier to teach and 
kalm timn any of tiie other methods; it can be eon- 

the operator; and 
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it aidB *th« circBlation by pushing blood toward the 
heart. Accordingly tho Schafer prone pressure 
method was adopted, particularly by the American 
Red Cross, and the pulmotor and similar breathing 
machines (not then claiming the title of ‘'resusci- 
tators’’) which rely on alternately sucking and blow¬ 
ing were condemned. The reBuscitation committee 
held that **inflation and deflation of a bag are decep¬ 
tive because the bag, unlike the air passages of the 
body, offers no resistance till full. As soon as the 
inspiratory blast meets an obstacle in the air ‘ pas¬ 
sages, it is automatically cut off and turned into 
expiration; and thus frequently no effective inspira¬ 
tions arc performed.” Thus the time within which 
the victim n)ay be saved is lost while the apparatus 
merely clicks back and forth ineffectively. This has 
continued to be, and is now, the position of the Ameri¬ 
can Red Cross (see its booklet on ‘^Life Saving and 
Water Safety,” page 189). It advocates (1) imme¬ 
diate manual prone pressure artificial respiration, 
and (2) simple inhalators as auxiliary aids; but it 
disapproves of suck and blow mechanical devices. 

Between 1912 and the present time, four other com¬ 
mittees have published the results of their investiga¬ 
tions on methods of resuscitation: two in tliis coun¬ 
try, one in 1918 and one in 1921, and one under the 
British Medical Research Council. Three of these 
committees have unanimously condemned suck and 
blow apparatus under whatever name; while only one 
—tho above-mentioned Council on Physical Therapy 
—has accepted such devices. And thereby hangs the 
grotesque story which it is one of the objects of this 
article now to tell. 

Why Doctors Promote ‘IIesusoitatobs” 

The story is that of how and why it has come about 
that at the present time a large proportion of Ameri¬ 
can physicians believe that the American Medical As¬ 
sociation, through its Council on Physical Therapy, 
recommends “resuscitators”—a belief which is the 
principal basis for the extensive introduction of this 
apparatus. As a result, the sales agents of the E & J 
—as tho most proumted of these devices is commonly 
called—find in every city and town of the United 
States one or several physicians of good standing in 
the community who are “members of the A.M.A.” 
and road its journal and who on this basis confi¬ 
dently and conscientiously assure their fellow citi¬ 
zens that the purchase of a “resuscitator” for the 
hoepital or the fire department is a public-spirited 
act. 

Commercially, the sales campaign of the B & J is 
thus far ethical. But it does not stop at measures 
that ore scientifically and commercially ethical. Three 


times at least Uiat campaign has involved attempts 
to prevent the publication of scientific opinion or 
evidence adverse to the E & J “resuscitator.^^ It hap*- 
pens that tho first report adopted by the Council on 
Physical Therapy was never published. It was ad¬ 
verse to the E & J “resuscitator,” I know, because 
I wrote it, I was at that time a member of the 
council and, as I had already tested the “resuscita¬ 
tor” on animals in iny laboratory and had found it 
to be essentially a pulmotor, I was asked by my col¬ 
leagues to draft the council's report, It was approved 
and adopted by the council. It was, in fact, on the 
point of publication in the Journal of the American 
Medical Association. But at that point unfortunately 
the E & J Company learned—or wore informed—that 
the report was adverse. Thereupon they sent their 
lawyers to the then president (1934-35) of the Amer¬ 
ican Medical Association and the report was sup¬ 
pressed by action of tho trustees; and 1 resigned from 
the council. On my part this was a conscientious, but 
unwise act; for the agents of the E & J thereupon set 
themselves to winning the secretary of the Council on 
Physical Therapy to the support of their device. In 
contravention of that influence, I then invited the 
council to delegate a subcommittee of its members to 
join with me in testing the “resuscitator” on animals. 
Whether that invitation ever reached the full council, 
I do not know. But I do know that it reached the 
secretary, and that he made no reply. I know also 
that soon thereafter the agents of tho E & J achieved 
their object; instead of their “resuscitator” being dis¬ 
approved, it was added to the “list of devices accepted 
by the Council” (see Jour, Am. Med* Asn., 112; 1946, 
May 13, 1939). Ever since that it has been supported 
in frequent published statements by the council as be¬ 
ing at least us efficient a means of artificial respiration 
as the Schafer prone pressure method. 

In this respect, the American Medical Association is 
in direct antagonism to the American Red Cross. 

Twice in recent years the lawyers of the E & J Com¬ 
pany have threatened suit against the publishets of 
the books in which I have reported my investigatiems 
in the field of resuscitation. One of these publisheirs 
ignored that threat with the scorn that it deserved. 
And nothing happened. The other publisher took the 
matter so seriously that he delayed the publication of 
the book (“Noxious Gases,” by Henderson and Hag¬ 
gard), for six mouths and went to considerable ex¬ 
pense for legal advice—as did I also—^in defense of 
the right of an author to teR the truth. 

In addition, it is of interesi—to me at 
in the latest advertisement of the E & J 
one of those hooks is cited as supparting :^at deviee^ 

So matters have gone ou Wil in tWr hunger leer 
sales the agents of sude and blow ; 
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magged btmaua in the U. S. Army, Navy and Ship- So far so good. The various bureaus of the Fed- 
ping Board to the point of asking the National Re- oral Oovemment will now be saved very considerable 
search Council for the appointment of a committee amounts of money, as well as the lives of many 
on the subject of ^^esuacitators.” That committee soldiers, sailors and marines. But that report is un¬ 
met recently and made its report; and this report is fortunately ^^restricted’’ and will not decrease the 
about as adverse to ^^resuscitators^* as is this article mortality from asphyxia among the 130 million oiti- 
of mine. zens of the United States, who will never hear of it. 

THE CENTENARY OF THE CINCINNATI OBSERVATORY 

By Dr. RAYMOND WALTERS 

PBBSIDEKT or THE UNIVEBSITT OT CINCINNATI 


The commemoration in November, 1943, of the 
establishment in November, 1843, of the first astro¬ 
nomical observatory in America proved to be an occa¬ 
sion of national importance. Testimony to this impor¬ 
tance was supplied in the felicitous letter of greeting 
received by the University of Cincinnati from the 
Ihpi^dent of the United States; 

The founding of ihs Cincinnati Observatory a hundred 
yoars ago was an event of groat signifieanoo in tho march 
of science and culture in this country. 

The enormous advance in the science of astronomy since 
the venerable John Quincy Adams, former President, 
journeyed to Cincinnati to lay the cornerstone of tho 
original building emphasizes the debt we owe to the CiO' 
cinnatians of a century ago whose vision and generosity 
made possible tho establishment of tho observatory. 

May I, in extending hearty greetings, express the hope 
that the worh of the observatory will go steadily forward 
and that the sphere of its influence will ever widen in 
the decades ahead. 

Ab reported iu Soiknoe, the American Astronomical 
Society held its seventy-first annual meeting at Cin¬ 
cinnati from November 5 to 7, in conjunction with 
the university celebration; and digests of the papers 
then read have been published in this journal. 

Scientific and human aspects of what Dr. Harlow 
fihapley, president of the society, termed “this roman¬ 
tically founded civic enterprise” were presented before 
a large audience of scientiats and citizens in three 
centenary addresses delivered by Dr. Shapley; Mr. 
Robert L. Black, a member of the board of directors 
of the University of Cincinnati; and Dr. Raymond 
Walters, president of the university. 

The historic background of Cincinnati a hundred 
years ago and the personality of Professor Orrasby 
MacKnigbt Mitehel, of Cincinnati College, founder 
pi Cincinnati Observatory, were sketched by Mr. 
Bla^. In vivid, picturing words, be described the 
laying of the cornerstone of the Cincinnati Observa- 
an ^*tbat riuUy November day when a national 
jp^te 21 giuns fired from Mount Ida, re-echoing 
Ibe low, heavy clouds, roused the 50,000 odd 


Inhabitants of Cincinnati.” The orator of the day 
was the illustrious John Quincy Adams, neat, 

a quiet personage, still apple-cheeked iu spite of his 
76 years,” who had endured rain, snow, cold and the 
rigors of a thousand-mile journey from Massachusetts 
to accept the invitation of Judge Jacob Burnet, one of 
the founders of Cincinnati College and president of 
the Cincinnati Astronomical Society. 

Mr. Black depicted the scene: ”Judge Burnet, tall, 
swarthy, austere,” and Professor Mitehel, little 
terrier of a man, sharp-eyed, talkative, full of bounce,” 
Slit in the barouche with Mr. Adams us “the heavens 
opened, filling the streets with water.” The long line 
of citizens paraded through the rain up to the top 
of Mount Ida, the location of the observatory-to-be. 
On a small stage there, 

Judge Burnet introduced tho ‘*old man eloquent'^ to 
the auditory of umbrellas. Mr. Adams read his address 
rapidly; before he was done the manuscript was so de¬ 
faced by the rain as to bo scarcely legible. 

Thereupon he laid the cornerstone, ‘invoking the bless* 
ing of Him, iu whose presence we all stand, upon the 
building which ia hero to riao and upon all the uses to 
which it will bo devoted. 

Mr. Black then recounted the dramatic story of how 
it happened that a President of the United States, a 
judge and a professor thus met on a hilltop overlook¬ 
ing the Ohio River. The hero of the story was Ormshy 
MacKnight Mitehel, Kentucky-born son of Sootch- 
Irish folk, graduate of West Point, engineer, professor 
of mathematics and natural philosophy in Cincinnati 
College, and astronomer. 

There was at that time no working telescope iiot 
America. Mitehel, lecturing on astronomy at Cincin¬ 
nati, saw a vision. He “resolved to devote five years 
to the erection of a great astronomical observatory 
right here in the City of CincinnatL” 

He had not a penny in his pocket, no future prospect 
whatever except his 41,500 a year for teaching; be had 
little infiuenoe, political or social. will go to the 
people,” ha said « . . will plead the cause of srienea. 
* . . I am determined to show the autocrat of all the Bus- 






•ias that aa ohaoure iudividual in thU wildemesB eity in 
a f:6|jwbUcaa country can raUe here more money by volun- 
taay in behalf of acionce than his majesty can raise 
in the same way throughout his whole dominions* * ’ 

And that he did. 

How Mitehel organized the Cincinnati Astronomical 
Society, sold $6,600 worth of stock, went to London, 
then to Munich and there got an option on a $9,000 
telescope, a 12-inch glass exceeded only by the Pulkova 
telescope; how he returned home and finally raised the 
balance due; how he obtained land for an observatory 
site and personally superintended the erection of the 
building; how he began publication of an astronomical 
journal, The Sidereal Messenger —all this was stir¬ 
ringly related in Mr. Black’s admirable paper. 

The address of President Walters outlined the aca¬ 
demic background of Professor Mitchel’s Cincinnati 
College which, founded in 1819, continues within the 
University of Cincinnati to-day. In the decade 
1835-45, Cincinnati College had a remarkable flower¬ 
ing* Its faculty included President William H. Mc- 
Guffey, author of the school books which influenced 
American life for several decades; Dr. Daniel Drake, 
who headed a medical department as brilliant as any 
in America of that day; Timothy Walker and John C. 
Wright, who made the law school famous for their 
Western Law Journal and for their classic texts in 
American law; and E. D. Mansfield, professor of his¬ 
tory and journalist. Professor Mitchcl served in this 
era as a teacher of mathematics, science and engineer¬ 
ing* He began at Cincinnati College in 1836 one of 
the first collegiate courses of civil engineering in the 
United States. 

Touching upon Professor MitohePs astronomical 
dream and achievement, the speaker said: 

This little giant of Scotch Irish ancestry applied his 
powers of intellect, personality and character to fulflll- 
ment of St, Panl’s dictum: *‘TMs one thing I do.'^ 
Despite discouragement, obstacles and disaster, ho accom¬ 
plished the tiling he set out to do, which was the establish¬ 
ment in America of an astronomical observatory to rank 
with those of Europe. 

Then Professor Mitehel wrote, with quiet pride: **The 
building of the Cincinnati Observatory has forever settled 
the great question as to what a free people will do for 
pure seience.’’ That utterance had the same noble tone 
of faith in the people embodied exactly twenty years later 
in the address of Lincoln at Gettysburg, November, 18CS, 
in the midst of a war in which the college professor and 
astronomer of Cincinnati was to serve as a general in the 
Union Army. 

The epeaker went on to say that “such faith in the 
people was validated by the way in which the citizens 
of Cmcimati in Hitchel’s own and later generations 
1^1^; en^d on the enterprise be established.” 

4^ An outcMie of a proposed merger of the old Cin- 


Cdlege, the kieArly created Meldiekai 
aity and the Cinoiimati Observatory, &e University ot 
Omciniuiti was established in The Cinohmati 
Astronomical Society voted to mmrge with the natw- 
sity, and in 1878 the City of Cmcinnafi acted to main¬ 
tain the observatory by taxation. In 1918 the city tax 
for the observatory was combined with that for the 
entire University of Cincinnati. 

''The vital point is that the city tax contmues to-4ay 
as the source of the observatory*8 income,Dr. 
Walters said. "Cincinnati is still fnlfiUing the faith 
of Ormsby MacKnight Mitehel as to what a free people 
will do for pure science.” 

"The Cincinnati Observatory has worked chiefly in 
sidereal astronomy and its long-continued studies of 
the proper motion of the stars have, in the words of 
Professor S. A. Mitchell, of the University of Vir¬ 
ginia, 'made Cincinnati Observatory famous through¬ 
out the astronomical world.’ ” 

We have confidence that, in the years to come, the 
high tradition established by Mitehel, carried on by 
Stone, Abbe, Porter, Yowell, and Elliott Smith will be 
advanced under Paul Herget, who is to return and 
become director of the observatory following termina¬ 
tion of his present duties at the U. S. Naval Observa¬ 
tory. 

To the advancement of the Cincinnati Observatory 
upon its fundamental ideals of scientific aspiratioii 
and popular support, I am privileged to pledge the 
cooperation of the University of Cinemnati and the 
people of Cincinnati. 

Dr^ Shapl^v began his address with felimtations tb 
the Universify of Cincinnati upon the observatory 
centenary, and congratulations upon the appointment 
of Dr. Paul Herget as director to succeed late Dr. 
Elliott Smith. Said Dr. Shapiey: 

About a hundred years ago a famous EngHVh 
pointed out to the citisens of Gineiiuiati what thvy iduiuld 
do to become the sero-poini of the Western Hemii^here. 
Cineliuiati would be to America what Greenwi^ is to 
England. AetuaUy the plan didn’t eomo etf, perMpv 
because Oineiimati didn’t want to be aero in Ui^rthing. 
But At about the same time there was much in 

Oincinnati oonceming a new European theory tho 
center of the univmse is in bri^t star duster ca^ 
the Pleiades* 

Dr. Shapiey then outlined the contributimw tondA 
during the century since the founding of the CStieb- 
nati Observatory to "the questions of 
oentev of the earth, the omiter of ^ 
the center of Ike MUhy ^ ^ 

tiont theunivem 

4b fo thb theory of Mueller, 
at 'I>oa^.n^4mntu^,Ago>' 

.in 
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iXfipvk^eieiltts mmNi gocid, ^b^ecja^ut 

ibe of the giUeiaQr ie in the SeiritteTiiiB, 

ahiiOBt diam&trieaOy o^ppoeite to the plaee where it 
was put hy Maedl^. The distance is not a few hun¬ 
dred light years but more than 30,000 light years/’ 

Dr. Shapley went on to say that the motion of the 
Bua that was recognized a hundred years ago is not 
a motion of rotation around a galactic center, but is 
sun’s own private random motion with respect to 
neighboring stars. The rotation around the Milky 
Way center is some 200 miles a second and takes with 
it all the neighboring stars. The central nucleus of 
the Milky Way galaxy is for the most part invisible 
and immeasurable. 

Dr. Shapley referred to various dynamic, photo¬ 
metric and Bpectroseopio ways in which astronomers 
now ^'explore the half-seen central nucleus of our 
galaxy. The researches on stars in the direction of 
the Pleiades are used to find the distance to the anti- 
center, that is, the distance to the rim of our wheel- 
shaped 

The reported on the progress of Harvard 

lesearehes on the galactic nucleus and the galactic 
anti-center, as well as on the diameter and thickness 
of the Milky Way. lUnstrative slides were shown. 

But the center of our galaxy is not the center of the 
universe. The identideation of the spiral nebulae oa 
external galaxies has completely changed the concept of 
a universal center. Our own galaxy is found to be a few 
hundred thousand light years from the center of the local 
supergalaxy, or group of galaxies. 

But far beyond the bounds of our own local group of 
gidaxies, we have mapped the positions of 600,000 other 
great stellar systems, and the questions before us now 
are : la there a boundary to this overall system, the meta* 
galaxy y Is there at the present time a great central 
dominating galaxy or group of galaxies? Is our galaxy 
or some other mognisable system at or near a center 
from whi<dk the other galaxies are receding in the expand- 
big universet 

Dr. Shapley said that “nowhere do we find one king 
of aU galaxi^, enormous in moss and superlative in 
brtghtnaas. In fact, we seek in vain for a metagalactic 
^t^.” He eonoluded that “there is no very good 
^ridenei} tiiat the universe is infinite or that it is 
fiaituB;’’ 


;:®h follbw Wograpbical sk«^ of the founder 
fcwt dlreetor of tbe Cindnnittii Observatory and 
Chsvelan4 AbbOt under whom the 
a of daily weather re- 

; predietiona wto* led to the establish- 

Qovefimiwnt Weather 



OKM8BY UaeBNlOHT MITCHBL 
1808-1862 

Tme energy and perseverance of Ormsby MaeKnig^t 
Mitobei aceomplished the task of building and equip¬ 
ping an observatory by popular contributions, a cen¬ 
tury ago in Cincinnati. Mitobel was bom in 1809 
in Kentucky of pioneer stock. When he waa seven 
years of age, his father died and his mother moved 
to Lebanon, Ohio. He was taught at home, and then 
entered a school conducted by his brother. On account 
of limited finances, he started to support himself at 
the age of thirteen. An appointment to West Point 
gave him the desired opportunity to study, and after 
graduation, he taught mathematics for two years. 
Assi^ed to duty at St. Augustine, Florida, he soon 
grew tired of the tedium of garrison duty, resigned 
his commission and went to Cincinnati. First he tried 
the law, but without success; then he became professor 
of mathematics and natural philosophy at the old 
Cincinnati College. 

In 1842, Mitchel delivered a course of lectures on 
astronomy that aroused great interest; at the last 
lecture he proposed a plan to build an observatory* 
He would solicit subscriptions of stock at $25.00 a 
sbare, and when 300 shares were subscribed, he would 
call a meeting of stockholders and organize a society. 
This he did; a constitution was adopted, and ofheers 
elected, including Judge Jacob Burnet as president 
and 0. M. Mitchel as astronomer. Mitchel was sent 
to Europe to buy a telescope; finding nothing suitable 
in London or Paris, be went on to Munich, where he 
found a 12-inob gloss, equal to Lomont’s and inferior 
to the Pulkova telescope alone. Its price exceeded lie 
funds in the treasury, but he ordered it and went home 
to raise the balance. 

The building of art observatory was the next diA 
culty; Judge Nicholas Longwortb donated four acres 
of ground on a hill east of the city, on condition that 
the building should be finished in two years; various 
cittzons became stockholders, paying in ca^ or mater 
rial or labor. The venerable John Quincy Adams 
invited to lay tbe corner-stone—bis interest in soienw 
was well known and, when President, ho had recom¬ 
mended to €k>ngre8S the founding of a national ob¬ 
servatory. Though 77 years old, be accepted the 
invitation and traveled to Cincinnati by rail, by lake 
boat, by canal and finally by stage-coach. The city 
council met him at tbe city limits and escorted him to 
his hotel 1 the next day a parade, composed of mfiitary 
and civilian groups, conducted him to the hill, where 
he lai^ the corner-stone and delivered his address in 
spite of pouring rain. The city eouneil named the hill 
Mh Adams in his honor. 

Uttehol to conduct the observatory for ten 

ytete temtm when Ike eoQoge burned 
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down be was forced to earn bis living by other means; 
yet his courage never failed, even though very little 
observing could be done. He made surveys for the 
Little Miami Railroad, now a part of the Pennsylvania 
system; later he made surveys for the Ohio and Mis¬ 
sissippi Railroad, now called the Baltimore and Ohio 
Southwestern. 

He tried lecturing on astronomy and was remark¬ 
ably successful; his audiences were large and en¬ 
thusiastic. In the sjiread of astronomical knowledge, 
in drawing the attention of thinking people to the 
beauties of astronomy and inspiring them with en¬ 
thusiasm he paved the way for the founding of other 
observatories, the endowment of other institutions, 
and attracted to the subject young men of ability 
whoso later work was creditable to American as¬ 
tronomy. 

Another venture of Mitchcl’s was the publication 
of a popular journal on astronruny called the Siderial 
Messenger; two complete volumes were published, but 
it expired after a few numbers of the third volume 
appeared. 

Mitchel worked on the problem of applying the 
electric current to record observations; his disk 
chronograph worked but was not os good as the cylin¬ 
drical one developed by the Bonds. 

In 1859 Mitchel was appointed director of Dudley 
Observatory and went to Albany in the following 
spring. But already the W'ar drums were beating and 
on the outbreak of war, he resigned and was appointed 
R brigadier general in the U. S. Army. He conducted 
a successful campaign in the west, going as far soutli 
as Huntsville, Ala. He was transferred to the Caro- 
Unas and succumbed to yellow fever at Beaufort, S. C., 
on October 30, 1862. Professor Holden, first director 
of tlie Lick Observatory, speaks thus of his work: 

Hia direct service to practical observing astronomy is 
small, but hia lectures, the conduct of the Cincinnati Ob- 
Ksrvatory and the publication of the SidericU Messenger, 
together with his popular books, excited an intense and 
wide-spread public interest in the science and indirectly 
led to the founding of many obsorvutorios. He was early 
concerned in the matter of utilizing the electric current 
for longitude determinations, and his apparatus was only 
displaced because of the superior excellence of the chrono¬ 
graph devised by the Bonds. His work was done under 
immense disadvantages, in a new community, but the 
endowment of astronomical research in America owes a 
large debt to liis energy and efforts. 

CLEVELAND ABBS 
1838-1916 

Clbjveund Abbe, the third director of the Cincin- 
nati Observatory, was bom in New York in 1838. He 
graduated from the College of the City of New York 

]S&7^ studied under Bronnow at Ann Arbor for two 


years and worked ivith Gbuld at Cambridge during Ike 
period 1860-54. Then he spent two years as student 
and assistant under Otto Btruve at Poulkova. Be- 
tnrning home, ho served in the United States Naval 
Observatory for a short time and was called to Cia^ 
cinnati in 1868 to rehabilitate the Cincinnati Ob¬ 
servatory. 

Abbe’s interest in meteorology was early developed 
and continued all his life. He said: 

The popular articles in the New York papers by Mer- 
riam, Espy, Joseph Henry and others—notably Redflold 
and Loomis—had by 1857 convinced me that man should 
and must overcorao our ignorance of destructive winds 
and rains. 

The opportunity to investigate weather conditions 
came to him in Cincinnati. Thus he described it: 

In my inaugural Cincinnati address of May 1, 1868, I 
stated that with a proper system of weather reports the 
public need of forecasts could be mot and that astronomy 
could also b(^ benefited. 

The suggestion was taken up by Mr. John A Gano, 
president of the local chamber of commerce: a committee 
mot me, approved my plans, and promised the expenses 
of a first trial. 

The Western Union Telegraph Company cooperated 
with Abbe and the Chamber of Commerce: observers 
in other places made the meteorological observations 
at a specified time and telegraphed them to CincinnatL 
The Chamber of Commerce paid the expenses for the 
first three months; Abbe analyzed the data and made 
the predictions. He made a map on wliich were located 
the places sending the data, the temperature, direction 
of wind and weather. These were manifolded and sent 
to the various subscribers; and the predictions were 
also published in the daily papers. On September 1, 
1869, the first Cincinnati Weather Bulletin appeared; 
at the end of three months, the Western Union as¬ 
sumed charge of the BulUtina and Abbe continued to 
make the predictions. He was nicknamed ^^Old Probs" 
by the employees of the Western Union, a name that 
clung to him, but has sometimes been applied to other 
weather men. 

Abbe resigned in 1870 to accept a position as as¬ 
sistant in the office of the Chief Signal Officer. By 
a law, passed by Congress in 1870, the creation of a 
weather service was authorized and placed under the 
direction of the Signal Service of the Army. 

Abbe organized the forecast work and began pre¬ 
paring the tri-daily synopses and probabilltiee of the 
weather. He also inaugurated the Monthly 
Beviev) and contributed a great many articles to thk 
publication; he took a leading part in all the adtivi*^ 
ties of the national weathmr service, In virtue of hit 
having started a weather tervice here in Cindiimk^ 
and having published his ^^probthilitiet," lire C|^ 
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his work here as a f oremnner of the present national 
Weather Bureau. 

In 1912, the Symons Memorial Qold Medal of the 
Royal Meteorolog^ical Society was bestowed upon him, 
and the president, Dr. H. N. Dickson, paid him this 
tribute: He contributed to instrumental, 8ta> 

tistical and thennodynamical meteorology and fore¬ 
casting” and **ha8, moreover, played throughout 
the part, not only of an active contributor, but also 
of a leader who drew others into the battle and pointed 
out the paths along which attacks might be success¬ 
ful.” 

It is highly appropriate that a tablet, with this 


inscription, is placed in the Abbe Meteorological Ob¬ 
servatory in Cincinnati; 

U. B. Department of Commerce 
Weather Bureau 
ABBE METEOROLOGICAL 
OBSERVATORY 
Established April 1, 1915 
Named in Honor of 

1838 CLEVELAND ABBE 1916 
First official XJ. 8. Weather Forecaster 

Everett I. Yowell 

Observatory or the 
University or Cincinnati 


OBITUARY 


DEATHS AND MEMORIALS 

^ Da. Ephraim Porter Felt, entomologist, director 
of the Bartlett Tree Research Laboratories, from 1898 
to 1928 New York State entomologist, died on Decem¬ 
ber 14. He was seventy-five years old. 

Db. John Harvey KkijLoqo, surgeon, director of 
the Battle Creek Sanitarium and founder of the W. 
K. Kellogg Company, died on December 14 at the 
age of ninety-one years. 

Professor Charles Henry Hawes, anthropologist, 
a former associate director of the Museum of Fine 


Arts at Boston, died on December 13. He was sev¬ 
enty-six years old. 

The hundredth anniversary of the birth of Robert 
Koch occurred on December 11, The New York 
Times writes: “Forty years ago the death rate from 
that once dreaded disease was 200 per 100,000; to¬ 
day it is 40 per 100,000—a decline of 80 per cent. 
No longer is tuberculosis the leading cause of death; 
it now ranks eighth on the list of deadly diseases. 
This improvement can be explained only in terms of 
the remarkable discovery made by Robert Koch that 
tuberculosis is caused by a bacillus—a discovery that 
made it possible for physicians to consider tubercu¬ 
losis as a scientific problem.” 


SCIENTIFIC EVENTS 


THE POST-WAR FORESTRY POLICY OF 
GREAT BRITAIN 

A POST-WAR forestry program, which aims at in¬ 
creasing the forest area of Great Britain to 5,000,000 
acres in the course of five decades, is recommended 
in a report to the Government by the Forestry Com¬ 
missioners which was recently presented to Parliament 
by the Chancellor of the Exchequer. It is described 
by the Parliamentary correspondent of The Times, 
Ix)ndon, who says that this White Paper on “Post- 
War Forest Policy” is an important contribution to 
wider schemes of planning, and aims at reconciling 
claims of amenity with economic utilization in the use 
of more land for the growing of trees. He continues: 

For the second time in a generation British woodlands 
are being subjected to intensive exploitation to moot war 
needs. The total area of woodland felled or devastated 
during and Immediately after the last war was about 460,- 
000 acres. Depletion will certainly go much farther in 
this war than in the last, and the scale of reconstruction 
will have to be correspondingly larger. The forestry posi¬ 
tion is already much worse than it was in 1918, and a re¬ 
orientation of thought is necessary. 


Wo have had a national forest policy only since 1939, 
when the Forestry Commission was established. In spite 
of checks owing to ‘Hack of stability of finance” a 
national forest estate aggregating 714,000 acres of plant- 
able land has been acquired; and of this 434,000 acres 
were under woodlands by the end of 1939. The new State 
plantations are making a contribution, but the great bulk 
of homo'produced timber now being felled is coming from 
private woodlands. To reduce imports and save shipping 
millions of tons annually of timber are being provided 
from home sources. 

The report suggests that the nation should now make up 
its mind to devote 5,000,000 acres to afforestation. That 
area is required for national safety and will also provide 
a reasonable insurance against future stringency in world 
supplies. (It is estimated that the area proposed would 
ultimately produce about 35 per eent. of the normal con¬ 
sumption of timber.) 

These 5,000,000 acres should be not merely planted with 
trees, but also systematically managed and developed. 
It is estimated that 6,000,000 acres of effective forest can 
be secured by the afforestation of 8,000,000 acres of bare 
ground and by selecting from existing woodlands 8,000,000 
acres of those which are better suited for forestry than 
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for any other national purpose. It is propoaed that the 
2,000^000 aeres of existing woodlandSj so far os they 
privately owned, should bo either ‘Medicated" by their 
owners to forestry or acquired by the State. 

The planning of the further 8,000,000 acres would 
mean the transfer to timber growing of this area from the 
16,000,000 acres of uncultivated land at present classified 
as "rough grazings." The land for afforestation would 
be drawn only gradually from its present use and the loss 
to food production would be relatively small. The maxi¬ 
mum area of bare land to be planted in the first post-war 
decade would be 500,000 acres. * 

It is proposed that the attainment of the 5,000,000 
acres of effective forest should be spread over fifty years, 
though the rate of progress be subject to review and 
amendment. 

The policy is also considered from the point of view 
of employment. It is estimated that the employment that 
would be provided by 5,000,000 acres of forest in full 
working order would be 50,000 men in the forests worKing 
full time and 200,000 in forest industries, a total of 250,> 
000. These figures would be attained very gradually. 

There are at present three national forest parks. The 
report suggests that without special effort one new park of 
this kind might be established every year for the next 
ten years at a capital outlay not exceeding £50,000; and 
that for the expenditure of £150,000 the total number 
of national forest parks could be increased to twenty 
by the end of the first post-war decade. There are 
twelve youth hostels in the existing national forest parks, 
and the report foreshadows an extension of the pro¬ 
vision for recreational facilities in the new parks, with 
semi-permanent camps. It suggests that, if in view of 
the large schemes bore outlined, Parliament should desire 
to place forestry under the direct control of a Minister, 
the Minister chosen should be the Lord President of the 
Council, and that he should be assisted by a committee, 
including the Secretary of State for Scotland, the Minister 
of Agriculture and the chairman of the Forestry Com¬ 
mission. 

The chairman of the Forestry Commission is Sir 
Eoy Kobinson, and its members include representatives 
of all political parties. 

THE RESEARCH COUNCIL ON PROBLEMS 
OF ALCOHOL 

A GKNBKAL plan of reorganization of the Research 
Council on Problems of Alcohol was approved by the 
council on November 23. The provisions of the plan 
are as follows: 

(1) The officers will consist of a president, six vice- 
presidents, a secretary and a treasurer. The president, 
secretary and treasurer shall be €X-offioio members of the 
Board of Directors. 

(2) The Board of Directors will consist of 40 mem¬ 
bers, 28 to be chosen on a regional basis, and 12 to be 
members at largo. It will be made up of an increasing 
number of businessmen. The board will meet annually— 
if practicable, at the time of the ooimeil's annual business 


meeting oad the annual meeting of the acientifle commit¬ 
tee. 

(8) An executive committee of seven members of the 
board will meet quarterly, with additional meetings as 
required, 

(4) The new board and its executive committee will 
give special attention to the business and financial affairs 
of the council. 

(5) An executive committee of seven members of the 
seientifle committee will be appointed to give closer atten¬ 
tion to research on the treatment of alcoholism. 

(6) A new committee on alcoholism will be created. It 
will be composed of doctors treating aleuholics, liquor con¬ 
trol administrators and representatives of the ohurob, the 
distilling industry and the alcoholics anonymous group, 
together with others having some special Interest in the 
problem of alcoholism. Sub-committees will be appointed 
to deal With the following subjects: The dissemination of 
the results of research, the treatment of alcoholism, the 
development of hospital facilities, state and local organi¬ 
zations, and the legal aspects of alcoholism. 

REORGANIZATION OF THE PUBLIC 
HEALTH SERVICE 

As reported in the Journal of the American Medical 
Association, Dr. Thomas Parran, surgeon general of 
the U. S. Public Health Service, has announced the 
appointment of heads of the five new bureaus and 
divisions set up through the reorganization of the 
U. S, Public Health Service by Congreas oR! l^ovem- 
ber 11. : i 

The reorganization was authorized itt enactment 
of a bill (S. 400), Dr. Lewis R. ThStopson, medical 
director serving in the surgeon generates office, has 
been named assistant surgeon general in charge of the 
new Bureau of States Services. Dr. Ralph C. WR- 
liams, formerly district director with headquarters in 
New Tork, has been named assistant surgeon general 
in charge of the new Bureau of Medical Services. Dr, 
RoUa E. Dyer, director of the National Institute of 
Health, Bethesda, Md., will in addition serve as assis¬ 
tant surgeon general in charge of the new Bureau of 
Scientific Research. John K. Hoskins, senior sanitary 
engineer, under the new set-up will become chief of 
the division of sanitary engineering and William T. 
Wright, Jr., D.D.S., chief of dental work in the 
Marine Hospital Division of the Public Health Ser¬ 
vice, will become chief of the division of dentistry. 
All five will hold rank comparable to an army briga¬ 
dier general. They have been in a grade eompara^le 
to a full colonel in the army. Mr. Hoskins is said to 
be the only non-doctor or dentist to hold a rank in 
the Public Health Service oomparable to ]i>rigadier 
general. S. 400 provides that the surgeon general of 
the Public Health Service, under the supervision and 
direction of the Federal Security Admiiustratur, is 
authorized and directed to assign to the Dffiee of 4|»e 
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Suigeon General, to the National Institnte of Health 
and to the Bureau of Medieol Sendees and the Bureau 
of States Services, the functions of the Public Health 
Service and to establish within the office of the surgeon 
general and the other groups named such divisions, 
sections and other units as may be required to perform 
their functions. 

NATIONAL RESEARCH COUNCIL GRANTS 
FOR RESEARCH IN ENDOCRINOLOGV 

It is announced that requests to the National Re¬ 
search Coiuici] Committee for Research in Endocrinol¬ 
ogy for aid during the fiscal period from July 1, 3944, 
to June 30, 1945, will be received until February 28. 
Application blanks may be obtained by addressing 
the Division of Medical Sciences, National Research 
Council, 2101 Constitution Avenue, Washington, D. C. 
In addition to a statement of the problem and re¬ 
search plan or program, the committee desires infor¬ 
mation regarding the proposed method of attack, the 
institutional support of the investigation and the uses 
to be made of the sum requested. No part of any 
grant may be used by the recipient institution for 
administrative expenses. Applications for aid of 
endocrine research on problems of sex in the nar¬ 
rower sense can not be given favorable consideration, 
but the committee will consider support of studies on 
the eflEects of sex hormones on non-sexual functions— 
on metabolism. 

ANDREAS VESALIUS 

Thk Historical Library of the Yale University 
School of Medicine has arranged for the publication 
of a life of Andreas VesoJius, the great military sur¬ 
geon and one of the most important figures in medicine 
of all time. During the winter of 1544, Vesalius 
served with the armies of Charles V in the Mume 
Valley, at Soissons, Chdteau Thierry and the Argonne. 


His biographer, the late Dr. Harvey Cushing (Yale 
1891), had struggled in the same terrain in the,last 
war, and he dedicated the energies of the last years 
of his life to the portrayal of the life and, work of 
Vesalius. ^ ^ 

Plans had been laid to celebrate the four hundredth 
anniversary of the birth of Vesalius in 1914, but the 
last war prevented the observance, and the Louvain 
Library, which contained many of the moat important 
relics, was destroyed.. The Historical Library, where 
Dr. Cushing’s great Vcsalian collection is housed, not 
only celebrated, as it did on October 30, the 400th an¬ 
niversary of Vesalius’ book “On the Structure of the 
Human Body,” but also published Dr. Cushing’s *^Bio- 
bibliography of Andreas Vesalius” (issued by Schu- 
man’s in New York). In acknowledging assistance 
which has come from Dr. W. W. Francis, of the Osier 
Library in Montreal, of Dr. Edward Clark Streeter, 
curator of Museum Collections of the Yale Medical 
Library, and of Dr. Arturo Castiglioni, research asso¬ 
ciate in the history of medicine and formerly profes¬ 
sor of medical history at the University of Padua, 
Dr. Fulton in his preface comments: 

Because of bis knowledge of anatomy Vesalius undoubt¬ 
edly found himself better equipped to deal with war in¬ 
juries than many of his contemporaries, excepting of 
course Ambroise Par6 who, like many surgeons of 1943, 
had learned anatomy the hard way—in the field of battle. 
For these, and many other reasons, we have persevered in 
bringing out the Vesalius bio-bibliogmpliy in 1943, at a 
time when physicians on every battle front will undoubt¬ 
edly welcome a reminder of the man who at the early age 
of twenty-eight years first adequately portrayed the fabric 
of the human body. When the lights burn low and tradi¬ 
tion falters, we must carry the torch of remembrance until 
it can flame again and brighten the paths of learning and 
free thought for those who now ^'sit in darkness and in 
the shadow of death. ’' 


SCIENTIFIC NOTES AND NEWS 


The Association of Military Surgeons of the United 
States on October 22 presented its Qorgas Award to 
Hugh S. Gumming, surgeon general, U. S. Public 
Heallb Service, retired, and at present director of the 
Pan American Sanitary Bureau. The award was 
founded in 1943 by John Wyeth and Company of 
Philadelphia and oonaista of a medal and scroll and 
$500. It is given each year to a member of the associa¬ 
tion who baa made “notable contribution to medical 
aeienoe of value to the military service.” 

The Hassachnsetts Horticultural Society has 
awarded the Geoi^ Robert White Medal to Richard- 
soil Wright, of New York City, editor of Souse and 


A DINNER in honor of Dr. Carl J. Wiggers on the 
completion of twenty-five years as professor and head 
of the department of physiology at the School of 
Medicine of Western Reserve University, was given 
on November 18 by his associates and students. Dr, 
Torald Sollmann, dean of the medical school, pre¬ 
sided. 

Honorart memberships in the American Society of 
Mechanical Engineers given to “persons of acknowl¬ 
edged professional eminence elected by unanimous 
vote of the council” were conferred at the sixty- 
fourth annual meeting in New York City on Francis 
Blossom, of New York, follow of the society and a 
partner of Sanderson and Porter, Engineers; on 
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Ralph Budd, of Chicago, president of the Chicago, 
Burlington and Quincy Railroad; on Edward N. 
Trump, of Syracuse, N. Y., fellow and past-president 
of the society, a senior member of E. N. and C. G. 
Trump, mechanical and chemical engineers; and on 
Roy don V. Wright, of New York, a fellow and past- 
president of the society, vice-president and secretary 
of the Simmons-Boardman Publishing Corporation, 
managing editor of Railway Age and editor of the 
Railway Mechanical Engineer. 

The Jmirnal of the American Medical Association 
reports that nt the meeting on November 6 of the 
American Academy of Pediatrics in Chicago the 1943 
recipients of the Mead Johnson awards were an¬ 
nounced. The first prize of $500 was given to Dr. 
Hattie E. Alexander, New York, for her work on ^^The 
Treatment of the H. influenzae Infections,'' and the 
second prize of $300 to Dr. Philip Levine, Newark, 
N, J., for his work on ‘^Erythroblastosis Faetalia and 
the Rh Factor.” At the meeting Dr. Joseph S. Wall, 
Washington, D. C., was named as president-elect of 
the academy and Dr. Franklin P. Qengcnbach, Den¬ 
ver, was installed as president. Dr. Clifford 0. Grulec, 
Evanston, Ill., was reelected secretary-treasurer. 

Dr. Duncan A. MacInnes, physical chemist, a 
member of the Rockefeller Institute for Medical Re¬ 
search, was elected president of the New York Acad¬ 
emy of Science.s at the one hundred and twenty-sixth 
annual meeting on December 15. 

Dr. Max Neuduroer, formerly professor of the his¬ 
tory of medicine at the University of Vienna and since 
1939 associated with the Wellcome Historical Medical 
Museum in liondon, observed his seventy-fifth birth¬ 
day on December 8. 

Ljeutenant-Colonel Edgar Pam, consulting engi¬ 
neer to and deputy delegate director of the Mond 
Nickel Company, Ltd., has been elected president of 
the Institution of Mining and Metallurgy for the com¬ 
ing session. 

Dr. Forest F. Hill has been appointed head of the 
department of agricultural economics of Cornell Uni¬ 
versity, and Cedric H. Guise has been made head of 
the department of forestry to succeed Professor A, B. 
Rccknagel, who recently retired. Dr. Hill, who has 
been professor of land economics and who is a former 
governor of the Farm Credit Administration, succeeds 
Dr. W. I. Myers, now dean of the College of Agri¬ 
culture. Dr, Kenneth Post, associate professor of 
floriculture, has been made acting head of the depart¬ 
ment of floriculture. 

Dr. Thomas J. Headlee, since 1912 head of the de¬ 
partment of entomology of Rutgers University and 


of the State Agricultural Experiment Station, will re¬ 
tire on January 1. 

Dr. Charles Anderson Aldrioh, professor of 
pediatrics at the Medical School of Northwestern 
University and physician-in-chief to the Children’s 
Memorial Hospital, will organize and direct a long¬ 
term research program in preventive medicine in 
childhood at the Graduate School of the University 
of Minnesota. The project will be financed by the 
Mayo Clinic and will be carried out in cooperation 
with Dr. Henry F. Helmholz, RocJiester, Minn., who 
is in charge of the department of pediatrics at the 
clinic. 

Dh. M. W. Dehn, of the Illinois Institute of Tech¬ 
nology, has become professor of mathematics at St. 
John’s College, Annapolis. 

Dr. Nathan Jacobson, of the University of North 
Carolina, has been appointed to an associate profes¬ 
sorship of mathematics at the Johns Hopkins Uni¬ 
versity. 

Dr. George A. Emerson, associate professor of 
pharmacology at the Medical Scliool of the West Vir¬ 
ginia University, Morgantown, has become profes¬ 
sor of pharmacology at the Medical Branch of the 
University of Texas. He will continue his yrork on 
the effects of anesthetic agents and the effects of drugs 
in anoxia. Dr. Charles M. Pomerat, professor of biol¬ 
ogy at the University of Alabama, has been appointed 
professor of anatomy; R. W. Strandtmann, of the 
Ohio Btate University, has become assistant professor^ 
of entomology in the department of preventive medi¬ 
cine and public health; Dr. Ardell N. Taylor, of the 
University of Texas, has been made instructor in 
physiology and Dr. Jewell G. Hamrick, of the Medical 
College of Virginia, instructor in pathology. 

Dr. G. C. Wai>lis, associate professor of dairy hus¬ 
bandry, South Dakota State College, known for his 
work on the vitamin D requirements of dairy cows, 
has been appointed assistant technical director of the 
special products department of Standard Brands. 

Dr. H. E. Myers, professor of soils at Kansas State 
College, has been granted leave of absence for two 
years to serve as agricultural adviser to the Depart¬ 
ment of State. Since about November 1 Dr. Myers 
has been working at the American Legation at Caiiro, 
Egypt, and plans to visit parts of North Africa and 
the Near East. Hugh G. Myers, of the Division of 
Dry Land Agriculture at Garden City, has accepted 
a temporary appointment as associate professor of 
soils during Dr. Myers’ absence. 

Dr. M. G. Bbelio, director of pathology in the Ba^ 
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nard Free Skin and Cancer Hospital, St. Louis, has 
been appointed a member of the State Cancer Com¬ 
mission by Governor Forrest C. Donnell. 

Profkssor Ororoe 6. Cresset, who has leave of 
absence from Syracuse University and who has been 
appointed visiting professor in China under the pro¬ 
gram of Cultural Relations of the Department of 
State, arrived in Chungking on November 22. While 
en route he spent a month in India visiting various 
universities. Professor Cressey has been appointed 
by the Secretary of State, Mr. Cordell Hull, and by 
the National Academy of Sciences to assist in develop¬ 
ing closer relations between Chinese and American 
scholarly organizations. 

Professor Pierre Dansereatj, of the department 
of biogeography of the University of Montreal, was 
a guest of the department of z<x>logy and physiology 
of the University of Illinois at Urbana from October 
15 to November 13. His chief purpose was to confer 
with Professor V. E. Shelford on problems of ecologi¬ 
cal research and teaching. Incidentally, he gave a 
number of lectures at the university on the ecology of 
the Northwest and the Quebec region. 

De. Fred C. Koch, director of biochemical research 
with Armour and Company, Frank P. Hixon distin¬ 
guished professor of biochemistry emeritus of the Uni¬ 
versity of Chicago, recently spent two weeks at the 
University of California at Berkeley making a study of 
the work being carried out by Dr. Herbert M. Evans 
and his staff in the Institute of Experimental Biology. 

Fred Corrt Bibhopp, assistant chief of the Bureau 
of Entomology and Plant Quarantine, U. S, Depart¬ 
ment of Agriculture, delivered on December 16 before 
the Washington Academy of Sciences an illustrated 
address entitled “Insects and the War.^^ 

The William E. Lower lecture of the Academy of 
Medicine of Cleveland and the Cuyahoga County 
Medical Society was given on November 19 by Dr. 
Irvine Page, director of the Lilly Clinic of the In¬ 
dianapolis City Hospital. His subject was “The 
Nature of Hypertension." 

Db. Edgar Poth, professor of surgery at the Medi¬ 
cal Branch, University of Texas, Galveston, delivered 
from December 30 to 30 a series of lectures at the 
Medical School in San Francisco of Stanford Uni¬ 
versity, 

Professor L. C. Dunn, of Columbia University, 
gave, on November 30 an address at a meeting of the 
Society of Sigma Xi at the University of Connecticut 
on “Soviet Research in the Biological Sciences." He 
' also exhibited a Soviet medical film entitled “Experi¬ 
ments in the Revival of Organisms.” 


Dr. Herbert M. Evans, professor of anatomy and 
director of the Institute of Experimental Biology of 
the University of California, was the guest speaker 
on December 6 before the staff and students of the 
Medical Branch of the University of Texas at Galves¬ 
ton. He gave an account of the work of the institute 
in the isolation and purifying of the anterior pituitary 
hormones. At a luncheon in his honor he led a dis¬ 
cussion on source materials concerning early Amer¬ 
ican experiments in socialized medicine. 

Dr. Herbert C. Clark, director of the Gorgas 
Memorial Laboratory, Panama, lectured in Denver on 
November 29 and 30, under the auspices of the John 
and Mary R. Morkle Foundation and of the National 
Research Council. He spoke on “Malaria: Precau¬ 
tions in the Unsanitated Areas of the Tropical Low¬ 
lands" and on “Distribution and Complication of 
Amebic Lesions." 

An honor award to the master quartz blowers of the 
United States was presented at the Exposition of 
Chemical Industries on December 6 by Dr, Hugh S. 
Taylor, professor of chemistry at Princeton Univer¬ 
sity. The award was accepted by George Kennell, 
Ilanovia Chemical and Manufacturing Company, 
Newark. 

The two hundred and fifty-ninth meeting of the 
American Physical Society, the 1943 annual meeting, 
will be held at Columbia University on Friday and 
Saturday, January 14 and 15, The American Asso¬ 
ciation of Physics Teachers holds meetings at the same 
time and the Physical Society will take part in its 
symposium. The Electron Microscope Society of 
America will hold its first meeting in conj unction with 
the Physical Society. According to the Bulletin of 
the society “the distinction of their programs is such 
that the officers of the Physical Society have felt jus¬ 
tified in arranging for no papers, beyond the retiring 
presidential address and the contributed ten-minute 
papers.” 

Development of tin aboretum devoted primarily to 
the trees native to Pennsylvania, at the Bowmans Hill 
State Wildflower Preserve, has been planned for this 
year, which is the three hundredth anniversary of the 
birth of William Penn. This preserve is at Washing¬ 
ton Crossing Park and was established nine years ago. 
The arboretum will comprise twelve acres and will be 
designated “Penn's Woods" in honor of William Penn, 
founder of Pennsylvania. 

In a recent raid the Hull Municipal Museum was 
completely gutted by fire and all the material de¬ 
stroyed. In addition all records were lost. The mate¬ 
rial destroyed includes the Norman collection of 
diatoms; the Dobree collection of European nootuae; 
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the Russell, Barker and Boult oolleotions of butterflies 
and moths; the Sehlesoh and other collections of 
marine, land and fresh-water mollusca; the Swailes 
eoileotion of and the Boynton, Pease and For¬ 
tune collection of British birds. 

Firms in the Swedish rubber industry together with 
the Swedish Cooperative Union, have formed a com¬ 
pany to provide Professor Svedberg, head of the 
Physical Chemical Institute at Uppsala, with better 
facilities for working out his process for the manufac¬ 
ture of synthetic rubber using calcium carbide as the 
main raw material. The initial capital of the company 
is 175,000 kr., but this is capable of being increased 
to 525,000 kr. The site for an experimental works 
and for a new laboratory has already been purchased 
near Uppsala. 


Ths lancet states that as a tribute to Idke courage 
and endurance of the people of Malta, the Nuffield 
Foundation has, with the approval of Lord Nuffield, 
offered to provide grants for the training in Great 
Britain of six Maltese physicians chosen by the gov¬ 
ernment of Malta for appointments in the public 
service of the island. The grants will be tenable for 
a period not exceeding two years. The men or women 
who are chosen will receive a grant of £400 per annum 
if unmarried, and £600 if married and a further allow¬ 
ance in traveling expenses. The recipients will be re¬ 
quired to give an undertaking to return to the island 
at the end of their training to take up the appointment 
for which they have been selected. The institutions in 
which they will receive their training will be chosen by 
the trustees of the foundation in consultation with the 
Colonial Office. 


DISCUSSION 


CONFUSION OVER GLACIAL LAKE 
SPOKANE 

No small part of exploratory science has been the 
work of amateurs. In general they have received 
generous treatment from professional researchers, 
though no doubt they are annoying at times. The 
amateur can sometimes function, figuratively speak¬ 
ing, as a navigator of a trial balloon. Having no 
reputation at stake he may **take a flyer” into a field 
which looks unpromising to a professional. Twenty- 
one years ago Science (September 22, 1922) pub- 
liehed a report of such an adventure. The reporter 
who is now furnishing this memorandum bad encoun¬ 
tered difficulties in getting information needed for 
making the physiographic features of the Spokane 
region have any meaning to his high-school students 
in general science. After fruitless inquiries of 
local and some other geologists and eighteen months 
of puzzling in the local field, two trial papers 
were written—the first for the students, the second 
read before the Associated Engineers of Spokane. 
The latter was sent to Chicago University Geology 
Department and to the U. 8. Geological Survey. That 
summer, 1922, both sent representatives to investigate. 
One could find nothing with which to agree. The other 
seemed to be in substantial agreement. (The Chicago 
representative’s visit was the beginning of a series of 
eight field seasons spent in this locality, and a very 
interesting controversy.) 

This interest shown by real geologists gave the ama¬ 
teur courage to send his conclusions to Science for 
publication. They dealt almost exclusively with evi¬ 
dence of glaciation about Spokane. For the present 


memorandum the important matter among the thirteen 
conclusions presented was the evidence of a glacial lake 
in the valley of the Spokane River, formed by an ice 
dam made by a lobe of the Cordilleran ice-sheet which 
approached Spokane from the Aorth and extended 
almost due south on its eastern margin, at least to a 
short distance south of Spangle, twenty miles south of 
the city. This eastern margin was marked by a 
moraine consisting mainly of large ice-dribbled boul¬ 
ders in the valley floor and waterlaid gravel with a 
mingling of enormous granitic boulders at Pantops, 
the southeastern comer of the city. No undisputed 
glacial deposits are found in the valley for some dis¬ 
tance eastward. The terminal moraine of the Bath- 
drum glacial lobe appears in Idaho. This lake was 
given the name of Lake Spokane. It was believed to 
receive all waters from Eastern British Columbia, 
western Montana and northern Idaho as far south 
as the St. Joe River at the southernmost extremity 
of Lake Coeur d^Alene. Thus it was conceived of, 
not as a mere melt-water marginal lake, but as a 
major interruption of drainage, impounding the 
waters flowing westward from the Continental Divide 
and diverting them over a low range of mountains 
through its outlets at Mica, twelve miles southeast of 
Spokane, by two channels which, when they eeased to 
function as a water course for a vast drainage^ left a 
crest of 2,478 feet (bench mark at Mica)* The lake 
level may then be assumed as about 2,500 feet A,T. at 
its lowest level, giving a depth of about 500 in 
the immediate vicinity of Spokane. In other words^ 
the 2,500 feet contour line on topographi^c maps nf 
Washington and northern Idaho would about ptariE 



IS^ioacm 10i8 

tiie fthordme of this luke. This enlarged Lake Coenr 
d^Alene greatly. 

Prior to the recognition of Lake Spokane erratic 
boulders as far up the Coeur d’Alene River as Kel- 
Idaho, were suspected by Hershey to have been 
carried in by floating ice. Attempts to place the lake 
border to the northeast and into Montana is only 
futile guessing, for a well-marked characteristic of the 
whole area of the lake is the presence, everywhere 
almost, of boulders and boulder till carried in on 
stranded icebergs, indicating that the glaciers and lake 
joined in that direction. In absence of such obstruct¬ 
ing ice Lake Spokane would have overflowed the low 
divide just north of Sandpoint, Idaho, into the valley 
of the Kootenay River and would never have attained 
a level much over 2,700 feet A.T. 

The Mica channels lead to Latah (Hangman) Creek 
Valley, which was also blocked by the glacier near 
Spangle. A low divide at the head of North Pine 
Creek permitted an overflow into North Pine Creek 
Valley, the flnnl high level of this divide being just 
under 2,450 feet. (For recorded evidence of these 
levels see U. S. Q. S. topographic maps, Spokane, and 
Oakesdale Quadrangles.) To the impounded water in 
the valley of Latah Creek, Dr. Bretz gave the name, 
Lake Latah. 

In SorJEiU90ifi of September 10, 1943, Professor Wil¬ 
liam H. Hobbs announces his discovery in the past 
summer of a Pleistocene lake in Spokane Valley to 
which he gives the name of Lake Spokane. Between 
the time of writing the article and its publication 
(September 10, 1943), he discovered in the Pan 
Am&rican Geologist, date 1924, a description of Lake 
Spokane, apparently having failed to And the earlier 
article in Bcivnok of 1922. Immediately on flnding 
the earlier observations and naming of the lake, he sent 
compliments on “keenness of observation” but insisted 
the lakes were not the same because the one he had 
described was on a much larger scale. This larger 
scale lake in the same valley is determined by the find¬ 
ing of a delta of a creek in the basin of Luke Latah 
indicating a water level of 2,508 feet or 30 feet higher 
than the present level of the bottom of the Mica chan¬ 
nel, and 58 feet higher than the highest present level of 
tJie North Pine Creek outlet. Neitiier of these chan¬ 
nels have carried a stream of water since the melting 
of the ice barrier at Spokane. Hence they are, prob¬ 
ably, near their Ice Age levels. The volume of water 
carried by these ohannels was of course the same for 
each pair, and considering the area drained it is fair 
to assume that was considerable. The comparative 
erosion rate can not well be estimated. It may be as¬ 
sumed also that each channel was deepened somewhat. 
|n width the channels do not differ much. It would 
require only a depth of water of thirty feet flowing 
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over the summit at Mica to invalidate all claim to a 
larger lake. A temporary ice dam in the North Pine 
Cre^ channel is not impossible but is probable. 
There was an abundance of floating ice. Such an 
obstruction in the North Pine Creek outlet of fifty- 
eight feet would raise the lake level enough to x>ermit 
a delta of the height Dr. Hobbs found. 

This North Pine Creek Valley is the eastern-moBt 
of the many “scabland channels.” As there is in 
this channel no hint of glaciation it offers a good 
check on the possible effects of torrential waters which 
seem to be a stumbling block in Dr. Hobbs’s acceptance 
of Dr. Bretz’s explanation of the scablanda. It is a 
miniature Grande Coulee conveniently located where 
the highway botwL»en Spokane, Pullman and Moscow 
parallels North Pine Creek, two miles north of Ro¬ 
salia. 

It will no doubt be interesting to have a glacialist 
of Dr. Hobbs’ wide experience enter this field of cen¬ 
tral Washington with its still smouldering problems 
of the formation of the “scablands,” but is unfortunate 
in its tijning for few geologists can spare time from 
the war effort to reconsider these problems of great 
controversy of the twenties. 

What seems a ground for agreement in this case is 
the probability that Dr. Hobbs, in his hasty survey 
of the area, has found evidences of an earlier and 
more extensive glaciation than that of the “Spokane 
ice” (evidence of which has not been entirely over¬ 
looked hitherto) which could be capable of producing 
the “anticyclone” effect which he has found in his 
studies in various parts of the world to be responsible 
for the formation of loess wherever it is found. In 
this case the loess deposits are the wbeatlands of the 
Big Bend, the Pendleton and the Palouse regions. 
The recognition of this as the earlier glaciation of 
the region and of Palouse soil as loess would be in 
accord with our observations that the formation of 
the Palouse soil preceded the Spokane glaciation, as 
skown by the fact that there is no mantle of this soil 
in the North Pine Creek Volley, from which it was 
swept by the waters from Lake Spokane. Dr. Hobbs’ 
westward extension of Lake Spokane as Lake Leverett 
seems to fit nicely as the immediate water source for 
the heads of Dr, Bretz’s scabland channels, through 
which tlie water, 500 feet deep in Lake Spokane, was 
funndled when the ice dam burst, and from Lake 
Missoula, 1,200 feet deep at Missoula, came, perhaps 
in successive floods, as the recurring periods of ad¬ 
vance and “recession” of the glacier occupying the 
Purcell Trench operated the valvolike outlet at the 
head of Lake Pend Oreille of the waters covering a 
great port of western Montana. 

Thomas Laboe 

Sbokake, Wash. 
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EARLY HYDROGRAPHIC WORK ON AN 
AMERICAN LAKE 

For many years there has been hanging in the 
building of the Skanea teles Library Association, 
Skaneateles, N. Y., a framed manuscript chart of 
Skaneatelea Lake. It is poorly drafted to a scale of 
a little more than an inch to a mile, on two pieces of 
paper that had lain folded for years before being 
mounted, and has probably rarely received more than 
a casual glance. Recently, through the kindness of 
the association, particularly its librarian, Miss Alice 
E. Washburn, the writer was able to examine this 
chart more closely. 

The chart was drawn up in 1824 and in 1827 by a 
Captain Benjamin Lee,^ primarily on the basis of a 
series of soundings made by him with *‘deep-sea leads” 
made for the purpose. Apparently he made no survey 
of the shores or outline of the lake, for his delineation 
of its configuration, while vaguely correct, evidently 
was strongly influenced by the presumed meaning of 
the Indian word “Skaneateles”—“The Beautiful 
Squaw”“—and his indicated widths of the lake in 
places near the lakebead are twice the actual figures. 
The soundings, however, are quite accurate when com¬ 
pared with the bathymetric map of the lake prepared 
by the College of Engineering, Cornell University, 
and published by Birge and Juday in 1914.3 Lee’s 
chart indicates a maximum depth of 276 feet off 
“Nine Mile Point” (now Carpenter’s Point), whereas 
the maximum depth, at approximately the same place, 
is 287 feet, according to Plate III of the paper cited 
(but given as 297 feet in the text, p. 537). 

Curiously, through two compensating errors, Lee’s 
estimate, contained in a manuscript note on the chart, 
of the volume of water in the lake is very near the 
figure arrived at by Birge and Juday ninety years 
later on the basis of far more complete and accurate 
data. Lee estimated the area at 20 square miles and 
the average depth at 100 feet, with a volume of 
1,646,240,000 long tons (66,664,640,000 cubic feet). 
Actually the lake has an area of 13.9 square miles 
and a mean depth of nearly 143 feet, with a volume 
of 55,].51,000,000 cubic feet (Birge and Juday, p. 
537).3 

Most significantly, however, Lee took bottom sam¬ 
ples with his “deep-sea leads” and indicated on his 

1 This may have been the Benjamin Lee mentioned in 
the *'National Cyclopedia of American Biography,** who, 
after having been a minor ofHcer in the British Navy dur¬ 
ing Revolutionary times, came to this country and entered 
the merchant marine as a captain. He lived in Cambridge, 
Mass. The chart very likely resulted from observations 
(for amusement?) made while visiting the pleasant, cul¬ 
tured village of Skaneatoies. 

a The proper rondering of Skaneatelea is *Mong lake** 
(see H. W. Thompson, 1940, **Body, Boots and Britches,** 
PblUdolphla, p. 461). 

A, Birge and 0. Juday, U. Bur, Fisheries BuU,, 
32; 525-609, pk. 111-115, 1914. 


chart, in proper nautical fashion, the character of the 
bottom at a number of sounding stations. The accu¬ 
racy of this aspect of the chart can not be completely 
verified at present, for we know no more about the 
bottom sediments of the Finger Lakes now than in 
Lee’s day, so far as published data are concerned. In 
general, except for local near-shore or shore-line de¬ 
posits of sand and gravel, they are assumed to be com¬ 
posed of silts and muds, and from the writer’s very 
limited investigations this generalization holds at least 
for the heads of Cayuga and Skaneateles lakes.^ On 
Lee’s chart, however, the bottom of the center of the 
lake at three stations between Carpenter’s Point and 
a point a short distance south of Mandana is noted as 
“clean white sand.” North and south of these points 
the bottom is indicated as muddy. This would seem 
to be worth checking, for even if it proved to be 
neither clean nor white, a sand bottom in the middle 
of such a lake, virtually a gigantic settling basin, is 
unexpected. 

Lee’s manuscript chart, in spite of its imperfections, 
is not only interesting historically, but significant 
scientifically because it contains data bearing on a 
problem that unfortunately has not yet been studied 
in the case of any of the Finger Lukes, namely, the 
nature, distribution and origin of the bottom deposits 
—a problem whose solution should shed much light on 
the late Pleistocene and Recent geological history of 
central New York. ^ 

The Ohio State University 

PRE-TENNYSONIAN THOUGHTS ON AIR 
TRANSPORTATION 

In the issue of Soiknce for November 12, 1943, 
on page 431, Mr. M. F. Ashley Montagu quoted cer¬ 
tain stanzas from “Locksley Hal)/* in which Tennyson 
anticipated aviation in its commercial and military 
aspects. It is thought that the following two extracts 
which for some time have been among my collection 
of clippings might be of interest to your readers in 
this same connection. 

From the Proceedinga of the Liverpool NaturaliaU 
Field Club —1904, page 30; 

Soon shall thy arm unconquored stream afar, 

Drag the slow barge or drive the rapid car, 

Or on wide waving wings expanded bear 
The flying chariot through the fields of air. 

—Erasmus Darwin, 1802. 

In a publication by the Rockefeller Center, it was 
reported that Qoorge J. Atwell has brought to light 
the following inscription from the tombstone of Saint 

* About 27 years ago Professor G. D. Harris made sev¬ 
eral dredgings of the bottom at moderate depths near the 
head of Cayuga Lake in eonnection witii the late Oarlotta 
Maury's siuoies of the moUuscan fauna of central New 
York. Fine gray mud was reported (Noatikie, VoL 80, p. 
82). 
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Fpauci$ of Paulin, 1416-1508, in Kirby Camotery in When men outstripping birds sliall scan the shy; 
Essex, England * Thixa half the world, deep-drenched In blood, shall diet 

* * William H. Crkw 

When pictures look alive with movements fr^; Bboadway, 

When ships, like fishes, swim beneath the sea; Nbw York, N* Y. 

SCIENTIFIC BOOKS 


PLANTS AND VITAMINS 

Plants and Fttamins. By W. H. Sohopfer, director 
of the Botanical Institute, University of Bern. 
Authorized translation by N, L. Noeeker. xiv and 
293 pp. Foreword by W. J. Robbins. Waltham, 
Mass.: The Chronica Botanica Company. New 
York City; 0. E. Stechert and Co. 1943. $4.75. 

Tkn years ago no book could have been written 
about vitamins in plants, although plants were clearly 
recognised as an important source of accessory l^ictors 
for human and animal nutrition. During the last 
decade extraordinary progress in the study of vita¬ 
mins has resulted in a rich literature which supports 
the ambitious goal which the author of ‘Plants and 
Vitamins” has undertaken, namely, to crystallize our 
knowledge of vitamins in plants, to show the relations 
of this domain to general biochemistry and physiology 
and to suggest fertile areas for cultivation by future 
investigators. The book contains 24 chapters, an 
author index and a general index, and many illustra¬ 
tions and structural formulae of compounds. 

The contents are organized into three parts. The 
first deals with the capacity for synthesis and the 
functions of vitamins in green autotrophic plants. In 
the second part, the author gives an extensive discus¬ 
sion of growth factor deficiencies in organisms which 
have lost the ability to synthesize vitamins. Part 
throe presents some general phenomena which are 
wholly or partially explained on the basis of the 
vitamin concept. Well-deserved emphasis is given to 
the discussion of growth factors in microorganisms, 
because it is in this particular field that outstanding 
progress has been made in such a short time. Of spe¬ 
cial interest to both plant and animal physiologists 
arc the chapters on biological synthesis and the roles 
of growth factors in protoplasm. The discussion of 
vitamins in enzyme systems could have been more ex¬ 
tensive^ and much remains to be said about competi¬ 
tive inhibition, sulfonic analogues, etc. 

Afi stated by the author, his Book does not by any 
means claim foality, but rather represents a stage of 
jnregress in research which continues to advance. Al¬ 
though some workers may not wholly agree with oer- 
tgte of the author’s conclusions and the emphasis 
placed upon various topics, this book fills the need for 
a Critical authoritative appraisal of the advance- 
knowledge ooneeming vitamins in plants* 
vriiting^ o^ suifii a book required the consultatioti 


of a very extensive bibliography. It is a matter of 
regret that many interesting and ijuportant contribu¬ 
tions mentioned briefly in the discussion are not cited 
by specific references to the literature. It is easy, 
however, to forgive omissions of literature published 
since 1941, when one considers the difficult circum¬ 
stances surrounding the author in Switzerland. 

Only in the past several years have we learned that 
the fundamental functions of vitamins are the same in 
regulating the metabolism of both plants and animals. 
A vitamin, according to Professor Schopfer, is an 
“organic substance, the need for which results from 
the loss of the capacity for its syntliesis, whose action 
is catalytic (active in small amounts), quantitative 
and markedly specific.” The book indicates that at all 
phylogenetic levels the requirements of living matter 
are approximately the same regardless of the struc¬ 
ture of tlie organism. The only aspects that differ are 
the morphological expressions to which vitamin defi¬ 
ciency may give rise. The author shows how vitamins 
constitute the meeting ground for specialized sciences, 
where workers in organic chemistry, enzymology, hu¬ 
man, animal and plant physiology all meet to solve 
fundamental problems. 

The philosophical view-point of the author is indi¬ 
cated in the following quotations taken from his con¬ 
cluding chapter: 

In order to understand the problem of vitamins in all 
of its ramifications it is no longer possible to confine one¬ 
self to one field. The plant physiologist has learned from 
his confrere, the human physiologist, what an avitaminosis 
and a vitamin is. The plant physiologist in turn has 
shown that plants are the seat of the biosynthesis of vita¬ 
mins and thus has established a new intimate relationship 
between two kingdoms. The biochemist, by establishing 
the chemical structure of vitamins, has been obliged to 
create new groups of chemical compounds. The enzymolo- 
gist finds to his surprise that thi^e vitamins are nothing 
but the active portions of onzymes which have been studied 
for a long time. The microbiologist, who for years had 
been trying, without success, to isolate the ‘‘growth fac¬ 
tors*^ of his microorganisms, proved that typical animal 
vitamins were the factors he was looking for. The con¬ 
cept of growth factors (in the exact sense) conforms with 
that of vitamins (in the strict sense) and is identical 
with it, . , . 

The problem of vitamins started with man and, in the 
last analysis, it rotums to man after an apparent depar¬ 
ture from him. All the progress accomplished in this 
domain contributes to a better understanding of the prob- 
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A DEPARTMENT OF GEOGRAPHY^ boldt, that the divai^^ed riches of the earth are a 


At least a hundred college heads have inquired as 
to our plans for geography in the post-war years and 
have invited help in the selection of personnel. This 
is true no less of women’s colleges than of men’s-eol- 
leges. It shows deep and, we hope, permanent inter- 
est in research as well as thorough-going instruction 
in geography. This has been one of the most neglected 
fields in higher education. War and its related prob¬ 
lems of peace-time organization for equity and free¬ 
dom have at last taught the American i>eople that 
modem geography is not children’s geography to be 
finished in the seventh grade. That ‘'imaginative 
grasp of space” whirii science shares with poetry 
seemed somehow to have been impossible to attain 
until our Army, Navy and Air forces had taken their 
stations and begun their operations in almost every 
part of the world. For a full generation we seemed 
unable in our thinking to synchronize time and space 
in a spreading network of technologies, trade and 
international relations. ^^The Map and the Clock” is 
the significant title of a brilliant editorial published 
recently in the Loudon Times Literary Supplement, 
We shall be dealing with what we once regarded as 
the ‘‘outer world” for a long time to come, with such 
speed and responsibility, and with such a practical 
need for wide comprehension, that we can not escape 
corresponding educational demands if we would. 

Geographical science has a significant part to play 
in national policy. The conviction seems to grow that 
we can not safely limit our future responsibilities to 
narrow zones of power. No line can bo established 
anywhere in the world that confines the interest of 
the United States because no line can prevent the 
remote from becoming the near danger. Nor 431m 
danger be wished or talked away. Positive intentions 
and acta based upon deep understanding of both good 
and evil forces are required. The Western Hemi¬ 
sphere conferences of the past ten years are but one 
of several major forms of political association. This 
geographical term no longer implies political separa¬ 
tion from the rest of the world and a sheltered retreat. 
Interwoven with the fate of the United States are the 
fates of countries on the farther side of the world 
organized on political and social hypotheses and oon- 
di^ons quite different from those that prevail umoi^ 
ourselves. 

For nearly one hundred and fifty years the philoso- 
ctf geography has mdnded tte thesis of Hum^ 

the amtUil repott of Ih?. Isaiah Bowman, py e al- 
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source of human enjoyment, and that man’s highest 
development requires that we put the world’s resources 
into a common world stream of understanding and 
use. We have heoome so accustomed to intematioaal 
trade that we are often insensible of the extent to 
which our comfort, our welfare and our safety depend 
upon the interchanges of products and ideas about 
them and the multiform agreements that implement 
their exchange. 

More important still is the proeess of eultural inter¬ 
change. If it were as free and full to-day as our ex¬ 
change of products, the world, while retaining its pic¬ 
turesque and stimulating cultural differences, mi^t 
have an agreed code of relationship and behavior with 
corresponding reduction of the risk of war. It will 
take further experience, long-continued persuasion 
and a determined will to bring such a code mto being. 
Certainly ignorance and fiiippancy will not build a 
highway to this goal. We must gain experience and 
will power on a higher level of cultural interrelations 
than any we have yet known. This means knotdng 
other peoples intimately, and gaining the ability to 
see their interests clearly as well as our own. Only 
in their natural settings can we fuUy understand the 
languages, literatures, codes, ideas, interests apd 
moralities of peoples unlike ourselves. To give but ^ 
one example, no policy of interrelated migration of 
people and of settlement of underdeveloped lands, no 
rational easement of so-called “population pressure^” 
con be sound unless and until geographical and cul¬ 
tural studies are joined in the attainment of a^fteed 
ptuposes* Such g^eat endeavors also require the 
union of the philosophical and the uUUtarianjt the 
theoretical and the practical. The result is of su^ 
profound oonsequenee to a stable worid order that it 
would be mdnmts to exclude university participaiiqn^ 
Only during the past two decades have sonie of our 
urdversities become aware of their tong n^Cet of 
fields of inquizy and action that aiEset the peace ^ 
tbe ruin of the diverse peoples tiiat khai^ ibe idehetr 
Once an honored paft of the elasaical (i^iexdam^ 
Ptoton^, Strabo and Yarenins having been atocoat' ^ 
well and as generally known ^ ^ttcatnd 
eiurltor ,gener^^ as Yir^ apd 
instroeticni declined to 
even at ^ &m of Wo^ 
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it is ectrettiely diffioolt to inareasa sisM becaufte 
of tbiB prior demazidB of the armed eerviees. It is 
gratifying to report that the faotiltj enthusiaatically 
farm Iht development of a permanent department in 
the internet of both undergradnateB and graduates. 
WiUii^ eooperation in Uiis enterprise is evidence of a 
healthjr attitude toward poet-war conditione which in¬ 
evitably will have more of the planetary in them even 
if no leas of the local and national. 

To have depth and university quality such a depart- 
uient must have a staif of exceptionally well-trained 
sdiolara. To secure br^dth there diould be active 
association^ in this new training program, among 
scholars in a number of related or parallel fields. 

Four young men of excellent training form the core 
of the department. They are Dr. Karl J. Pelzer, who 
has already published extensively on settlement and 
labor conditions in the Par East; Dr, George Carter, 
whose woi% in both geography and anthropology pro¬ 
vides a useful link between these two fields, and who 
will provide speeifio instruction in the latter field in 
this university for the first time; Dr. Andrew Clark, 
who has had two years^ field experience in the Pacific 
area; and Dr. Jean Gottnuum, formerly of the Insti- 
tut de Gdographio, University of Paris, who began his 
asBoeiation with Hopkins in April, 1943, thanks to 
leave from the Institute for Advanced Study, and who 
win join our faculty on a full-time basis on July 1, 
1944. 

To assist the members of the Department of Geog¬ 
raphy and to provide the requisite breadth, the co¬ 
operation of a number of scholars in allied fields has 
obtained. The archeological and cultural aspects 
of Mediterranean geography will be developed by 
Dr. W- P. Albright, whose distinguished work in Near 
Eaatem archeology and history is well known. The 
historical and regional geography of the Basin will 
be devnloi»ed by Dr. Gottmann. A course on the geog¬ 
raphy of diseaBe will be wqrlud out cooperatively with 
the Sifiiool of Hygiene and Public Hedtb, The Par 
Eastern field w91 eontinne to have the guidance of 
, Mr. Owen liSttiinot^ director of the Page School of 
IWteriuktional BelationS, and more recently political 
Adviaar to the Chinese Generalissimo. The wide ex- 
pmdenoe b^ Wolman, professor of sanitary 

will be avaikble for advanced work in 
^ ^ fi^d of eonservatipn. Associated with the 
lir. Lloyd Brown, librarian of the 
^ho vdll giye instruction in his- 
Md m Which he has already 
- We wiU also continue to 

^ Dr, Ernst <aoos and other 
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am pleased to note also the interest and friendliness 
of toe History Department, the English Department 
and others. 

These interconnections are not imposed upon any 
department. They register the general belief that the 
university should enrich its program of academic in¬ 
struction, not only by the addition of a formal depart¬ 
ment of geography, but also by a certain grouping 
of establiahed interests and truiniug skills in different 
fields of research. We shall thus have better trained 
men in existing departments while providing a larger 
number of competently trained young geographers to 
help staff the many new departments of geography 
now in the making throughout the United States. 

Finally, we have a great work of conservation and 
development before us as a nation. Wo can not ex¬ 
pect high cultural attainments on a mean or low 
material basis. The world is rich but its wealth is 
finite not infinite. The most advanced countries have 
been most wasteful of their patrimony. Only a few 
have but recently adopted more sensible conservation 
policies, and they have still far to go. In the colonial 
field we hav^ terrible examples before us of downright 
failure in applying our more intensive cultural meth¬ 
ods to native enterprise and unfamiliar tropical en¬ 
vironments under the stimulus of oommereial agricul¬ 
ture. It would be folly to expect every pec^lc, and 
eapeciaUy the small and poor, to discover and ^ adopt 
sound conservation practices. The leading nations 
have great technical staffs and vast opportunities of 
experimentation through mass education that smaller 
nations do not possess. But colonial administrators 
and policy-makers, to secure adequate staffs for the 
enlarged tasks of the future, will need far more pene¬ 
trating and advanced geographical instruction than 
anything we have known up to this time. 

A large expansion of research and of technological 
training is implied by such a program. A consider¬ 
able amount of it will invite the participation of 
women as well as men. Cartography alone has been 
stimulated enormously by the war, and it will con¬ 
tinue to be a major concern of enterprising govern¬ 
ment depairtments after the war. Through it, and its 
many applications, national inventories of resources 
may be properly taken, land registers completed, and 
statiatical resnlta given that environmental framework 
that good public administration requires. Meteoro- 
logiosl f^d climatological research as weU as the en¬ 
vironmental study of disease, greatly intensified, would 
ben^ Imndreds of millions of people in areas that 
hitfaexi^ bare had altogether inadequate aerviees. We 
now aeh that the welfare of others is our welfare also, 
for without mutual advantage there is, in the long run, 
noudvautage at all for ax^ one. 

Godgrapfatea} inquky is deeply concerned wito the 
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interplay of cultural and environmental forces* En¬ 
vironments are not properly appraised in terms of 
arithmetic only^ such as statistics about soils of ascer¬ 
tained natural fertility, combined with statistics show¬ 
ing seasonal variations of rainfall and temperatitre* 
The natural aptitudes of peoples count greatly. 
Necessity and will also drive men to change their 
ways and to do the unexpected and even the uneco¬ 
nomic. Migrations still play their vital role. In one 
country of the Western Hemisphere a foreign element 


of 260,000 Asiatics, atnozig a group of 6,000,000^ now 
control certain economic activities so largely that their 
ejection would threaten economto ruin. The causes 
of such instances require identidoation. Post-war 
economic necessities will drive every country to inven¬ 
tory its resources and develop them more intensively, 
tighten economic administration, and see geographiocd 
relations more clearly than ever before. These are 
the indispensable preliminaries of sound national 
policies. 
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SPECIAL ARTICLES 


SEROLOGICAL REACTIONS WITH AN IN¬ 
DIFFERENT STREPTOCOCCUS IN PRI¬ 
MARY ATYPICAL PNEUMONIA^ a 

An indifferent streptococcus (No. 344) was isolated 
recently from the lung of a fatal case of primary 
atypical pneumonia. Convalescent sera from patients 
with this disease were found frequently to possess the 
capacity to agglutinate this bacterium, while, in most 
instances, agglutination did not occur with acute-phase 
sera from the same patients, with the sera of normal 
individuals or with the convalescent sera of patients 
with certain other acute infectious diseases. More¬ 
over, convalescent sera from some patients with pri¬ 
mary atypical pneumonia yielded precipitates when 
mixed with soluble substances extracted from this 
micro-organism, while control sera did not. 

Streptococcus 344 was isolated by the inoculation 
of a suspension of tissue from a human lung into the 
yolk sacs of chick embryos. It was readily cultivated 
on blood agar or in beef infusion broth, and grew well 
under aerobic or anaerobic conditions. On blood agar, 
small, gray, coniform colonies with slightly serrated 
surfaces were produced. No hemolysis occurred dur¬ 
ing 48 hours' incubation on blood agar prepared from 
rabbit, sheep or human blood. Suspensions of this 
organism were not soluble in bile. Fermentation reac¬ 
tions, in preliminary tests, did not serve to differen¬ 
tiate this bacterium from other indifferent strepto¬ 
cocci. 

Bacterial suspensions for agglutination tests were 
prepared from 24-hour cultures in broth. The bac¬ 
teria were sedimented, washed three times with saline 
solution, killed by heating at 56° C. for 30 minutes, 

^ From the U, 0. Navy Research Unit at the Hospital 
of The Rockefeller Institute for Medical Research, New 
York, N. Y. 

»The Bureau of Medicine and Surgery of the U. S. 
Navy does not necessarily undertake to endorse views and 
opinions which are expressed in this paper. 

»The work described in this paper was done under a 
contract, recommended by the Committee on Medical Re¬ 
search, between the Office of Sciontifle Research and De- 
vdofpment and The Boekefeller Institute for Medical Be- 
search. 


and resuspended in saline solution so that the turbidity 
approximated No. 6 in the McFarland series. Two¬ 
fold dilutions of unheated serum in saline solution 
were mixed with equal volumes of the suspension. 
The final dilutions of serum ranged from 1:10 to 
1:160. Tests were not carried out with serum dilu¬ 
tions of less than 1:10, since it was found that the 
bacterial suspension often agglutinated in 1:2 and 
occasionally in 1: 4 dilutions of normal scrum. Fol¬ 
lowing 2 hours at 37° C. and 18 hours at 4° C. the 
tubes were shaken and readings were made. 

Agglutination tests were performed with sera from 
101 patients with primary atypical pneumonia. Sera 
were obtained during the acute phase of the disease 
and at varying periods in convalescence. Similar teste 
were made with acute and convalescent sera from 
patients with acute respiratory infections without 
pneumonia, psittacosis, pneumococcus pneumonia, in¬ 
fluenza A, scarlet fever and other severe streptococoua* 
infections. The sera of 50 normal individuals were 
also tested. 

The results of these tests are shown in Table 1. 
The convalescent sera of 56 patients with primary 
atypical pneumonia agglutinated streptocoocua 844 at 
dilutions ranging from 1; 10 to 1:160. On the other 
hand, the acute-phase sera from the same patients did 
not cause agglutination of this bacterium except in 8 
instances, in which positive reactions occurred at 1:10 
dilutions. The sera from patients with pneumococcus 
pneumonia were negative in this test, as were also the 
sera from patients with psittacosis, scarlet fever and 
infiuenza A. The convalescent sera of 2 patients 
with acute respiratory infections without pneumonia 
showed titers of 1:10. One patient with Group P 
minute beta hemolytic streptococcus empyema devel¬ 
oped a serum titer of 1:40 and the serum of another 
patient with subacute bacterial endocarditis caused 
agglutination at a dilution of 1:80. All the aeraiiute 
50 normal individuals failed to produce agftiutktetioa 
under the oonditions of tbie test 

In the majority of mstanees, |K)«itiye 
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TABLE 1 

Rbsci^b OS' AaoiiiTTiNATION Tuntb with StasPiococcvs 344 and Human S«ea 


plaffncalB 

Number of 
patients 

Berum 



Agglutination titer of serum 


<1:10 

1:10 

1 ;20 

1 :40 

1:80 

1:160 


Number of patients with indicated titer 

Atypical pneumonia ..... 

101 

4cute .... 

82 

3 

0 

0 

0 

0 



Conval. ... 

46 

31 

14 

4 

4 

2 

Acute reap. Infection. 

20 

Acute .... 

20 

0 

0 

0 

0 

0 



Conval. ... 

18 

2 

0 

0 

0 

0 

Psittacosis. 

4 

Acute ... - 

4 

0 

0 

0 

0 

0 



Conval. ... 

4 

0 

0 

0 

0 

0 

Pneumococcus pneumonia . 

28 

Acute .... 

28 

0 

0 

0 

0 

0 



Conval. .. 

28 

0 

0 

0 

0 

0 

Influenza A .. 

12 

Acute .... 

12 

0 

0 

0 

0 

0 



Conval. ... 

12 

0 

0 

0 

0 

0 

Scarlet fever* . 

10 

Acute .... 

10 

0 

0 

0 

0 

0 



Conval. ... 

10 

0 

0 

0 

0 

0 

StreptococcuBf Infection .. 

2 

Acute .... 

1 

0 

0 

0 

0 

0 



Conval. ... 

0 

0 

0 

1 

1 

0 

Normal .... 

60 

.... 

50 

0 

0 

0 

0 

0 


• ScarlPt fevfir due to Group A hemolytic streptococcus Typo XIX. 

11 patient with Auhacute bacterial endocarditla. 1 patient with empyema doe to group F beta hemolytic strcptococcns. 


reactions were encountered with sera obtained during 
the second or third week after the onset of primary 
atypical pneumonia. Maximum titers were found 
usually during the third or fourth week, and a sharp 
diminution in titer frequently occurred during the 
fifth or sixth week. In many cases the ability of 
patients^ sera to cause agglutination rapidly disap- 
poared, although in some instances agglutination was 
still caused by sera collected 10 weeks after onset. 
There appeared to be a positive correlation between 
the severity of the illness and the development of 
agglutination reactions with streptococcus 344. 

Soluble substances were obtained from concentrated 
suspensions of the streptococcus by acid extraction at 
100* C. and precipitation with alcohol, after which 
the precipitate was dried and then taken up in saline 
solution. The procedure was similar to that utilized 
for the preparation of extracts from bota-hemo- 
lytic streptococci.* - When dilutions of water-clear 
extracts were mixed in capillary pipettes® with con> 
valescent sera from selected patients with primary 
atypical pneumonia, flocculont precipitates were 
formed after 2 hours at 37* C. and 24 hours at 4* C. 
No precipitation occurred with acute-phase sera from 
the same patients or with normal human sera. Pre¬ 
liminary tests indicate that the results of this test 
parallel those of the agglutination test but that the 
precipitin method is less sensitive. 

Complement fixation has not been demonstrable 
wiHi oonvalescent sera and streptococcus 344, altlmugh 
t^ts were made with antigens which gave positive 
reaetiong in either the precipitation or the agglutina¬ 
tion tests* 

4 lt. CX Laadefield, /our. Beep, 47$ 469, 1928. 

» H. Bwlft, A. T, Wfiwm and H. C. Iioncefield, Jour. 

78; 197/1943. 


Convalescent sera which had been heated at 60* C, 
for thirty minutes were found to have lost almost 
completely their capacity to agglutinate this bac¬ 
terium. Him ting sera at 56° C. however did not alter 
the titer. Sera stored at 4° C. for 1 year still gave 
positive reactions. The bacterial antigen was not im¬ 
paired by heating at 100* C. for 10 minutes, by 0.5 
per cent, phenol, or by storage for 1 month at 4° C. 

The results of the streptococcus agglutination tests • 
were found to be correlated in many instances with 
the results of the cold hemagglutination test^** as well 
as with the results of the complement-fixation test 
with mouse lung antigens® previously desmbed. How¬ 
ever, an appreciable number of convalescent sera were 
encountered in which only one or two of these tests 
were positive. 

In preliminaiy experiments the cold hemagglutinin 
was completely absorbed from a iwol of convalescent 
sera by human red cells without reducing the agglu¬ 
tination titer against streptococcus 344. Conversely, 
absorption of the pool with this bacterium removed 
the agglutinin against itself but did not decrease the 
titer of cold hemagglutinins. 

Recently another indifferent streptococcus (No, 9) 
was isolated from the lung of a second fatal case of 
primary atypical pneumonia. The results of both 
agglutination and precipitation tests with this organ¬ 
ism were comparable to those observed with strepto¬ 
coccus 344. 

Numerous other strains of indifferent streptococci 
have been isolated which resemble streptococcus 344, 

» O, L. Peterson, T. H. Hgm and M. Finland, Science, 
97; 167 1948. 

T X c! Tumor, Nature, 161: 410,1949. 

«Ii* Thomas, £. 0. Ournen, G. S. Mlrick, J. E. Ziegler 
and F. I4. Horsfall, Jr., Proo. 80c. Sap. Biol and Med., 
58 : 121 , 1943 . 
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from fhe throats or sputa of patients irith prima:^ 
atypical pneumonia, as well as from persons with 
other aente respiratory infections without pneumonia. 
As yet, none of these strains has yielded results simi¬ 
lar to those obtained with streptococcus 344 in agglu¬ 
tination tests. Agglutination has either failed to 
occur or has occurred to an equal degree in both acute- 
phase and convalescent sera. However, when some 
of these strains were extracted, it was found that solu¬ 
ble substances were obtained which gave resuite very 
similar to those observed in precipitation tests with 
streptococcus 344. 

There is as yet no satisfactory explanation for the 
positive serological reactions which have been ob¬ 
served with streptococcus 344. The available evidence 
does not warrant the eoncluBion that this bacterhhn 
is a factor in the etiology of primary atypical pneu¬ 
monia. 

Lewis Thoius, Lt. ' 

George S. Mirick, Lt. 

Edward C. Curnen, Lt. 

James E. Ziegi^er, Jr., Lt. 

Fra^k L. Horsfall, Jr., Lt. Commakder 
U. 8. Naval Besebve 

THE ADRENALS AND SUSCEPTIBILITY TO 
TRANSPLANTED LEUKEMIA 
OP RATS 

It was demonstrated some years ago by JafPe* that 
removal of the adrenals was followed by regeneration 
of the thymus in old rats and a stimulation of the 
gland in young rats. A transplantable lymphatic 
letikemia under investigation in this laboratory has as 
its most characteristic manifestation an extensive in¬ 
filtration of the thymus.* In the investigation to be 
reported, the effect of adrenalectomy with its accom¬ 
panying stimulation of the thymus has been tested on 
the susceptibility of rats to inoculated leukemia. 

Two groups of experiments have been completed. 
The object of the first was to determine the result of 
adrenalectomy on the leukemia susceptibility of middle 
age rats, this being an ago when normally the thymus 
baa almost completely atrophied. Even the moat re¬ 
ceptive strain of rats at this age show a natural resis¬ 
tance, 03 illustrated by the fact that only 46.9 per eent 
of 32 inoculated animals developed the disease. As a 
contrast to this, rats of the same age and strain sub¬ 
jected to adrenalectomy 16 days before inoculation de¬ 
veloped leukemia in 00.3 per cent, of the 31 rats in¬ 
cluded in the group. The average survival time of &kB 
intact rats with the disease was 9.7 day, whereas the 
adrenaleetomised onimalH averaged only 6.2 day. 

L* Jaffe, Jour. Mwper, Med., 40 1 325-842, 19245 
40t 01M8S, 1924; 40: 753-760> 1924. ' 

x J: B. Muiphy imd E. SturnL Caaosf Jteseoroh, 1; 379" 


of the effecst ^ on indneed tesistaneo etf 

young rate* This state may be hruught alteu 
injection of homologous defibrinated blood t^ wedm 
prior to inoculation.* In expenmente involving 250 
rats the fallowing results were recorded. Intact young 
rats which received the blood injection alone developed 
leukemia in only 33.9 per eent of the 69 iAoettlated. 
Among the 43 rats adrenaleotomised before the injec¬ 
tion of defibrinated blood 76.8 per eent, were suscep¬ 
tible and in 42 rats subjected to the reverse procedure, 
is., the blood injection preceding the removal of the 
adrenals, 92.9 per cent, developed the disease following 
inoculation. Control rats whudi received no treatment 
before inoculation were 96.5 per cent, receptive, and 
untreated adrenalcctomixed inoculated rats idl died of 
the disease. 

Certain hormones are known to infiuenee malignant 
conditions in such oigans as are normally subjoet to 
control by the individual hormone. Whfie in general 
it is not justifiable to draw conclusions as to the origin 
of a malignant state from results of a study of trans¬ 
plantation, yet in the present ease it may not be amiBs 
to call attention to the fact that the activity of the 
lymphoid tissue can be influenced by hormones. There¬ 
fore it is not unlikely that such hormones ploy a role 
in the malignant condition of this tissue, and this like¬ 
lihood is suggested by the reported results. More direct 
evidenee of this possibility is being accumulated from 
an extension of the investigation. 

Jambs B. MtmVMT 

Eamssr Sturm ■ ^ 

BoCOFELLBR XhtSTITUTK fob MmOAL BESBABOa 


LOW LIGHT INTENSITY AND COTTON 
BOLIr-SHSDDING 


Mamt reasons have hum given for the eheddinf of 
Sower buds (squares) and immature boUs by ^ cot¬ 
ton plant. Aside from insect in^ry, such factciirs 
drought, fluctuations in soil moisture, impaiiRd feTtOi- 
saiion in the flower and load of fruit on the plaxtte 
have ali been shown to be related to tilm prbhl^ 
excessive shedding. The stupes of 
West Indies and those of Knight^ in ^ 3itd^ W 
wsdl as the paper by Catmey/ suggest &at pexio^ Of 
doudy weather may have considersUe^^^^o^^ 


fruiting and dmddiug of cotton. 

In. etud^g eatuns of 
expeacimtete at ^ Texite 
Stati^ indicate thht intesruptii^^^ 

. daya;^ m; the ^ hi^' . 

''.intduc-:’sbisddn^ id 
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in jars of ^tl two months after 
plaatixig wm subjected to low daylight bteueity of 
itround 50^£oQt oaadles by keeping the plants in a 
laboratory room for a single 4-day period. Five 
areeks later, ibese plants had on the average only 5.4 
gbod'^iaed bolls per plant and each plant had shed an 
average of 30 squares and young bolls. At the same 
time^ the control plants hod 21.2 bolls per plant with 
osdy 17.5 squares and bolls shed. This represents a 
reductiooi of 75 i>er cent, in the nnmber of mature 
bdhi, associated with the low light intensity treatment. 
Most of those fruiting forms were shed during the 
third and four& days while the plants were indoors. 
Similar increases in rates of shedding have been ob¬ 
tained by shading eotton plants in the greenhouse and 
in the iield with black cloth. Such shading has re¬ 
duced the direct sunlight intensity at midday from 
around 12,000 foot candles to 800-1,000 foot candles. 
In connection with these studies at College Station, 
l^t intensities of less &an 1,000 foot candles have 


beap: noon on cloudy days during the 

growing season for cotton. 

In addition to the abscission of young bolls just 
after lowering, at which stage moat of the shedding 
in the field takes place, these low light intensities for 
as eboft a period as two days caused the shedding of 
many cotton squares. These efCccts are equal to 
results obtained by prolonged severe wilting, which is 
recognised as providing a strong stimulus for shed¬ 
ding. Presumably, the accelerated rates of shedding 
following shading were associated with interrupted 
photoeynthetic activity and low carbohydrate nutri¬ 
tion. Increased vegetative growth followed the shed¬ 
ding of buds and bolls. 

Evidence of varietal differences in the response of 
cotton to conditions of low light intensity has been 
obtained. 

A. A. Ddnlap 

Aobicultural Experiment Station, 

AOEICULTUEAL and MbCHANICAL Ck>Ll4]CaB 
OF Tbxas 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 

USE OP ENZYMES TO IMPROVE CYTO- a series of different treatments to portions of the same 


LOGICAL TECHNIQUES 

UtTRiKO the lost few years eytological studies on a 
tetraptoid form of lAUum longifiorum Thunb. have 
been in progress at tbe Plant Industry Station, 
Beltsville, Md. It was found very difficult to 
analyse chromosome associations daring the first 
meiotic metapbase because they tended to form 
riumps. To overcome this difficulty a number of 
treatments designed to digest the cell wall and destroy 
the gel properties of the c3rtoplasm were used. If 
could be aecompUshed without injury to tbe 
pafarvd chromosomes, Well-spread figures oonld be 
seeuiM in which analysis of polyvalents would be 
Among the treatments herein described, 
OtyeM wdth enaymes gave definitely beneficial 

Tte naod these experiments were a tetra- 
;ei^ loMg*/Eor«m, several diploid 

. ^ si^e sperics mA a triploid cion of L. 

GawlCr. Buds were collected in which 
motb^ were at the first meiotic 
^ perianth segments were removed and 
|;)E^ ih a soluilon eompcc^ of 3 parts 
gkoial aei^c acid. After 
the buds were run , through 95 
tu to per Wh^ were held 

pieces, 
to 'give 


anther. All slides were stained with aceto-camiine. 

In the first series of tests only inorganic chemical 
treatments were used. These were: a cellulose solvent, 
copper oxide ammonia; a pectin solvent, 1 per cent 
ammonium oxalate; and a suberin solvent, 10 per cent 
alcoholic potassium hydroxide. All the slides from the 
treatments were poor in comparison with the un¬ 
treated. 

These unsatisfactory results led ns to try a biolog¬ 
ical approach, and 1 per cent, solutions of three en- 
Eyme preparations were tried: Malt diastase; Poly- 
zime “P,” which is used in desiring fabrics; and 
Ciarase,' a proprietary enzyme complex. For these 
treatments the fixed anthers were first run through 
lower ri^^iigths of alcohol to water and thoroughly 
warficd. Use of the first two preparations produced 
little if any benefit in comparison with the check slide 
whiifii^in this instance was made following the washing 
in water. The Clarase treatment, however, brought 
about A partial softening of the cell walls and diges¬ 
tion of the cytoplasm so that in most cells the paired 
ohromqeomes were well spread out, thus maldng it 
possible to determine the types of chromosome aaso- 
oiatioxm present Several periods of exposure were 
trie^ iKoA' as little as 15 to 20 minutes was about as 
effective as several hours. 

SihiM tbe diaetatio enAymes were ineffective it was 
thoQgbl thjit possibly the beneficial dfecta Clarase 

1 by the Triuonine LaborStmTi Ofifton, 
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might 1)6 caused by a proteolytic ensyme. Accord- 
ingly^ 1 per cent, solutioua of pancreatin (supplied by 
the makers of Clarase), and of papain ’were used. 
Both preparations were ineffective, and actually 
eauBCd chromosome clumping. The results were very 
poor when compared with the checks. 

Recent studies by Greathouse, Klemme and Barker* 
on the deterioration of cellulose by fungi, suggested 
that certain of these organisms might be of value in 
the present problem. Fortunately we were able to 
secure cultures of Aspergillus niger Van Ti^ghem, 
Chaetomium globosum Kunze, and a species of Metar- 
rhuium through the courtesy of G. A. Greathouse of 
this Bureau. Single flask cultures were extracted 10 
to 15 days after inoculation by grinding the contents 
of the flask with quartz sand in a mortar containing 
10 ml of a sodium acetate buffer, pH 5,0. The super¬ 
natant liquid was tested on anther sections as previ¬ 
ously described for the enzymes. This series of treat¬ 
ments also included a 5 per cent, solution of Clarase 
in sodium acetate at pH 5.0. All treatments gave 
beneficial results and produced slides superior to the 
checks. The ceil walls of most pollen mother cells 
were softened and the cytoplasm partially digested. 
As a result of these changes the cells were easily flat¬ 
tened and the chromosomes spread. Tests were also 
made in which the freshly prepared Clarase solution 
and fungus extracts were heated to boiling prior to 
use. The slides resulting from material treated in the 
boiled solutions were doflnitely inferior to those from 
the unheated solutions, which indicates that active en¬ 
zymes were necessary to produce the beneficial effect. 

The results herein briefly reported are preliminary 
to further work under way with other treatments and 
modes of application. There are many aspects of the 
problem needing further investigation. For instance, 
it is not possible as yet to measure the concentration of 
the fungus extracts used, or to identify the enzyme or 
enzyme complex that is effective. So far the method 
has been used on only one species other than lihum. 
Dr. A. E. Clarke of this division has used Clarase on 
the pollen mother cells of an amphidiploid Allium with 
beneficial results. Some observations have also been 
made on smears of treated Lilium root tips, These 
have shown that fungus extracts affect the middle 
lamella so that the cells separate readily. Farther in¬ 
vestigations of pre-treated root-tip smears are under 
way. 

Nxin W, Stuabt? 

S: L. Emswkllbjr 

BuRBAi; or Plant Industry, 

Soils and Aoricultueal ENaiNXERiNO, 

U. 8. DepARTitENT or Agricultueb, 

Beltsvillz, Md. 

»Q, A. Groathouae, D. E. Klemme and H. D, Barker, 
Ind. ttnd Sng. Chsm. An<d* Kd., 14: 6X^20, 1042* 
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A NYLON BLOOB AND PLASMA FILTER 

Fob the last nine months we ran laboratory tests on 
Nylon blood and plasma filters. Our observations and 
tests fully coincided with those made by Dr. 8. Brandt 
Rose, at aL, as reported in SoikkOS (Vol, 98, No. 
2534). 

However, we found the sewing of these tiny filters 
rather cumbersome, and noted that small, but objec¬ 
tionable quantities of Nylon fibers would be entrained 
in the filtrate. 

We took advantage of the thermo-plastic qualities 
of Nylon and welded the seams rather than sewing 
them. This method is much faster than sewing and 
eliminates the shedding of Nylon fibers. Furthermore, 
the filters can be fabricated with a cone point, and 
thereby can be utilized for making the drip count. 

The following method was found to be satisfactory 
in making the filters: A double layer of finely textured 
Nylon cloth was placed on a flat metallic surface. A 
sheet metal template was made for tlie filters, and this 
wa.s placed firmly over the Nylon cloth. The outline 
of the template was then traced with an electrically 
heated metal stylus. The stylus of an eleetrie wood- 
burning set was used for this with extsellent results. 
Flat, colorless, flexible seams were obtained after only 
\ small amount of practice. These seams were tested 
carefully and were found to be safer for use in trans¬ 
fusion filters than sewn ones. 

Prior to using the electric cutting method, experi¬ 
ments with flame cutting were conducted, but the re¬ 
sults were found to be too unreliable. 

The filters were welded directly to the glass deRvery 
tube Of the transfusion assembly. ^ 

Some chemical tests were made on the Nylon mate¬ 
rial. It was found to be soluble in mineral acids and 
was destroyed by alkalies. It withstood treatment 
with hydrogen peroxide and solutions of sodium 
citrate and sodium citrate-dextrose. 

The apparatus was developed in the laboratory 
only, and was not used in giving transfusions to 
patients. Elizabbtk Glasbb 

Los Anoxles, Oalzf. 
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THE KILGORE BILL' 

By Dr. VANNBVAR BUSH 

DIREC'POR OF THE OFFICE OF HCLENTIFIG RESEARCH AND DEVELOPMENT 


As I promised in my letter of August 18,1 aui now 
writing you a further letter in regard to B. 702. It is 
a lo^ letter, for I have commented not only on the bill 
itself, but also more broadly on the general subject, in 
the attempt to give you my thoughts in a constructive 
manner. These eoinments apply not only to B. 702 but 
also to its oomphnioa bill, H.B, 2100, which was in¬ 
troduced by Mr. Patman on March 6, 1943, and was 
inferred to the House of Representatives Committee 
on PAtente. 

This problem that we both have been studying is 
^eeedmgly important, Binee it may well involve the 
future healtli, eomfort and safety of this nation to on 
degree, its importance warrants all the 
and your committee have been de- 

; One is the appropriate organi- 

for the prosecution 

ita ftohorable H; M/Kil|^re, United States 


of the war. The second is the corresponding problem 
in times of peace. 

in my opinion, these two phases can not be treated 
as a unit. In ti»nea of war this great democracy does 
many things that are aimed at a relatively brief in- 
tense effort. We centralize authority, subject our¬ 
selves to rationing and restraints and send our sons 
to fight under the necessary rigors of military organi- 
zation. Ev^ents have already showm that a democracy 
whieh thus girds itself for war can contend success¬ 
fully with the most rigid of totalitarian states. In 
fact, it can overcome them, for the resourcefulness, 
initiative and self-reliance which are engendered in n 
people by the privileges of democracy, when mar- 
shalled under a temporary authoritative war organiza- 
oan surpass by far the performance of any per¬ 
manently regimented people in the complexities and 
tecSnoica^ties of modem war. We have already proved 
this viii ^^frtea, in the Far Bast and over Europe, and 
piibve it again and again as the war progresses. 
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I trust that we as a people will never forget what we 
have learned and are learning during this war period. 

Thus, in time of war, I believe in a centralized con¬ 
trol, and I believe such control can appropriately be 
applied to science and its applications, if every effort 
is made in the process to preserve the independence of 
action of scientiilc and technical groups within their 
assigned spheres of action to the maximum possible 
extent. This has been the philosophy of the Office of 
Scientific Research and Development, and the record 
will show that it has been successful in its fields of 
development of new weapons and military medicine. 

As applied to tbe war period, S, 702 seems to have 
four major objectives. First of all, it would alter the 
existing administrative organization of scientific ac¬ 
tivities by setting up an Office of Scientific and Tech¬ 
nical Mobilization having the powers specified in Sec¬ 
tion 4 of the bill. Secondly, it would further amend 
the provisions of the Selective Training and Service 
Act of 1940, as amended, by setting up a separate pro¬ 
cedure for the granting of occupational deferments to 
people having scientific or technical training and ex¬ 
perience. Thirdly, the administrator of the Office of 
Scientific and Technical Mobilization would be given 
certain powers with respect to the requisitioning of 
scientific and technical facilities during the war. 
Lastly, tbe bill would vest in the Office of Scientific 
and Technical Mobilization very broad and far-reach¬ 
ing patent rights. 1 think that it may be helpful for 
you to have my comments on and reactions to each of 
those wartime objectives. 

As I pointed out in some detail in my letter to you 
(dated December 7, 1942) commenting on the bill (S. 
2721) that you introduced at the last Congressional 
session, there ie an adequate existing administrative 
setup handling the necessary scientific war activities. 
Under Executive Order 8807, the President granted 
rather broad powers to OSRD, a temporary war 
agency, concerning the planning, coordination, initia¬ 
tion and support of scientific and medical national 
defense reaonrch activities. These powers have been 
carefully scrutinized for the past several years "by the 
Congressional appropriation committees, and the Con¬ 
gress has seen fit to finance OSRD’s operations by pro¬ 
viding the necessary appropriations. Acting under 
that authority provided by the President and the Con¬ 
gress, OSRD has become the keystone of a closely 
integrated, highly cooperative organization of war 
research and development work for the Armed Ser¬ 
vices. That such an organization has been and is 
Successful is best evidenced by the great confidence 
shown in it by the Armed Services and by the ex¬ 
tremely important results that have been achieved. 

It seems to me that it would be ill-advised and dan¬ 
gerous to throw a ‘‘monkey wrench" into such finely 


meshed machinery at this late date by such a major 
administrative change as is reflected in 8. 702. Be¬ 
cause of the inevitable disruption and confusion that 
would result from such a major organizational change, 
it seems to me that the Congress might better concen¬ 
trate its efforts on remedying any flaws that you may 
find in our existing organization rather than attempt 
to superimpose an over-all organization at this late 
date in the war period. 

The second major wartime change reflected in S. 
702 concerns the better utilization of our scientific 
personnel by amending the Selective Service Act. 
Subject to that Act and all the powers and regulations 
of the War Manpower Commission, OSRD has mobil¬ 
ized a large percentage of the best qualified scientists 
and technicians of the country, primarily by means of 
the execution of contracts with educational institu¬ 
tions and industrial organizations wherounder specific 
war projects are conducted. However, OSRD’s pow¬ 
ers concerning the utilization of scientific personnel in 
war work have not included any authority to affect in 
any way the operations of the Selective Service Sys¬ 
tem by controlling generally the disposition and utili¬ 
zation of men having scientific and technical training. 
The relationship of our scientific manpower to the 
Selective Service procedure has not, in my opinion, 
been clearly defined, and the procedure for ensuring 
that men of this special training are used to full ad¬ 
vantage in places where their talents could best fur¬ 
ther the war effort has been ineffective. It seems to 
me that the prosecution of modem war requires the 
treatment of scientific men as a special group to be 
specially allocated for work in the fighting services 
and in civilian research, and that this can not be done 
adequately under the present procedures of the Selec¬ 
tive Service System. There is no question here of 
shielding a special class against the rigors of war. It 
is rather the question of the intelligent use of a great 
nation’s asset. The young men who make up this 
group should be under orders to serve where needed 
and, if the public interest indicates that they should 
remain in the laboratory rather than serve in the field, 
they should be retained in the laboratory. Likewise, 
when they are needed in the field they should be trans¬ 
ferred there under orders to share the combat hazards 
with the members of the Armed Services in perform¬ 
ing their duties. In other words, the scientific group 
should have their own selective service system, adapted 
to placing them exactly where needed. 

My comments on this point are not intended to be 
in criticism of the efforts of the present Seieothre 
Service System because my point is directed ri^ther 
to the legislative basis on which they operate. As a 
matter of fact, in spite of its inherent mwA 

progress has been imide cm the job by the toop^tion 
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between tbe variona governmental agencies involved. 
The problem ie far from solved, however, and even at 
this late date 1 think that it would be advisable to en~ 
act legislation placing tbe matter on a firm basis. 
Therefore, I suggest that the Congress might well 
consider Section 5 of S. 702 along with other pending 
legislation affecting the operations of the Selective 
Service System in order to work out as soon as pos¬ 
sible a solution to this problem that is consistent with 
the solution to other manpower problems. 

Concerning that part of S. 702 dealing with the 
requisitioning of scientiOo and technical facilities 
needed by the Government for war purposes, it seems 
to me that no such legislation is needed because the 
present patent and war emergency laws arc adequate 
for the purpose. Under existing legislation, the Gov¬ 
ernment has the right to requisition facilities and to 
use patents needed for war purposes in cases where 
it is not possible to negotiate with the owners. Al¬ 
though such power is now available for use, it has 
been the experience of OSRD that it is necessary to 
exercise such powers only in the most exceptional 
cases. As a whole, wc have found the owners of fa- 
oilitics and patent rights to be more than willing to 
turn over the use of their property to the Government 
for war work on a reasonable basis. 

The last point covered by S. 702 in wartime con¬ 
cerns the vesting in the Government of certain patent 
rights. On this point, I think that it is important 
for you and your committee to consider the possible 
effects of such legislation on tbe prosecution of the 
war, Since the declaration of the National Emer¬ 
gency on May 27, 1941, the Government has entered 
into thousands of contracts calling for work in con¬ 
nection with the development and improvement of 
war weapons. At least in the case of OSRD, all re¬ 
search and development work has been done under 
such contracts on a non-profit basis, both by educa¬ 
tional institutions and commercial organisations. In 
handling inventions made by commercial organizations 
under its contracts, OSRD has followed the lead of 
the Army and Navy by providing in the contracts 
that the Government shall receive a royalty-free li¬ 
cense to such inventioxis for specified purposes and 
that the title to such inventions shall vest in the con- 
trac^rs. In a great many such cases, of course, the 
contractors coacenied have worked for many years, 
spent considerable sums of money and accumulated 
many patent rights before they arrived at the point 
of development reached at the time of the execution of 
their first Government contracts. Thus, work under 
fpvemmeat contracts frequently involves only minor 
adaptations of past inventions made by the contrac- 
end in such cases the contribution to the final 
pxpinet attributable to the work financed by the Gov¬ 


ernment is relatively insignificant. In all such cases 
the Government has followed tbe theory that it should 
pay reasonable royalties for the use of invenjtions 
made prior to the Government contract and should 
receive only a royalty-free license for developments 
made under a Government contract. 

Tbe theory expressed in Section 7 of S, 702 con¬ 
stitutes a radical departure from the theory hereto¬ 
fore followed by the Government in dealing with war 
contractors concerning patent rights. I think that it 
is important to recognize the fact that such a radical 
departure undoubtedly will be vigorously fought by 
those persons and organizations opposed to the theory 
that the Government should be the owner and cus¬ 
todian of all inventions made since May 27, 1941, 
under contracts or other arrangements whereby the 
Government has contributed “any money, credit, phys¬ 
ical facilities, or personnel.” Even though provision 
is made for the payment of fair and just compensa¬ 
tion for the seizure of such property rights, there will 
bo many who will protest that the Government has 
broken faith with those who have relied upon equitable 
coxitractual Agreements entered into in good faith by 
organizations whose primary purpose has been to 
make more effective the prosecution of the war. It 
is my considered judgment that the storm of contro¬ 
versy that would arise upon the enactment of such 
fur-sweeping legislation, especially from those large 
commercial organizations whose complete cooperation 
and attention is vitally needed in the war program, 
would do irreparable harm to the united and concerted 
program for the development, improvement and utili¬ 
zation of war weapons that is now being carried on 
so effectively. Therefore, I suggest that consideration 
of a radical departure from the present governmental 
system of handling patent rights at least be deferred 
until after the war is won and that it then be made the 
subject of very careful study before action is taken* 

On the general question of tbe advisability of such 
patent legislation, I wish to point out that the Presi¬ 
dent has appointed a Patent Planning Commission 
which has been working on this general problem for 
some time. I regard the first report of the commission 
as being a valuable step toward effectuating certain 
advisable changes in our patent system, and I under¬ 
stand that the commission is now at work on a second 
report dealing with the problem of Government own¬ 
ership of patent rights. In view of the complexity of 
the problem, I believe that it is advisable to await the 
results of the commission's study before any attempt 
is made to enact legislation. 

My personal views concerning our patent system 
have been expressed before the Temporary National 
Economic Committee, but pothaps it will be helpful 
to summarize them here. In my opinion, one of the 
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primary factors bringing about our extraordinary 
technical advancement and our high standard of liv¬ 
ing has been the fact that this country has had a 
sound patent system stemming from the Constitution. 
That S 5 'stein now needs some revision in order to make 
it consistent with modern conditions and to benefit 
from our past experience. Any such revision, how¬ 
ever, should be made deliberately and with great cure 
so that the fundamentals which have proved so valu¬ 
able to the country over a long period of time are not 
injured. I believe that it is essential to the health of 
our industrial life for us to have a constant in dux 
of new, small and aggressive companies, and our 
sound patent system up to date has made possible 
the advent of such companies. Thus, it seems to me 
that basically our present patent system furthers the 
public interest. 

Of Course, it is inevitable that over a period of time 
tlio Govemment should accumulate a large number of 
patent rights, especially considering tlie present num¬ 
ber of Government employees and Government con¬ 
tracts providing for such acquisition. I agree with 
other commentators that at the present time we have 
no fully adequate method of handling such patent 
rights for the full benedt of the public, and I am in 
complete sympathy with the attempts of the Patent 
Planning Commission to work out a uniform adminis¬ 
tration applicable to all Government agencies that 
will be in the best public interest. However, inasmuch 
as the patent system problems cover many issues that 
are complicated by war conditions and arc quite un¬ 
related to the general 8<tope of 8. 702, T think that the 
problem requires separate legislative treatment and 
full consideration by all the Congressional committees 
having jurisdiction over patent problems. 

Summarizing my views on the wartime aspects of 
S. 702, it seems to me tliat (i) the proposed adminis¬ 
trative changes are undesirable and would be detri¬ 
mental to the effective prosecution of the war, (ii) 
the proposed requisitioning power covering scientific 
facilities is not needed, (iii) the proposed change in 
the Selective Service System concerning scientists and 
technicians should be considered carefully by all the 
Congressional committees studying the manpower 
problem, and (iv) the proposed changes affecting in¬ 
ventions and patent rights should not be made during 
wartime because it would be a source of confusion and 
dissatisfaction that would be harmful to the war 
effort, but certain such proposals might profitably be 
referred to the Senate and House Committees on 
Patents for consideration along with other sugges¬ 
tions concerning the improvememt of our patent sys¬ 
tem. Thus, 1 conclude that no over-oU legislation of 
the type embodied in 6. 702 is needed at this time cmi- 


cerning the organioation of seienl^te in oonnehtton 
with the WOT effort. 

That leads me to approach 8. 702 from stand¬ 
point of studying its proposak concerning the ap¬ 
propriate peace-time organisation by the Govemment 
of the scientific affairs of the country. This aspect 
is fully as important as the first, especially sinee we 
are getting along reasonably well in applying science 
to the war effort, and it is important for the pros¬ 
perity and safety of the country that equally success¬ 
ful relations between tlie Federal Government and the 
scientists be maintained in the years of peace to come. 

You and I have in view the same end; namely, the 
best furtherance of scienc<j for the benefit of the 
country. Although we may differ in our analysis of 
the methods to im followed in achieving that objective, 

1 think that the matter is of such inqmrtance that it 
should be studied frorn every angle and every shadow 
of thought explored in an attempt to reach the best 
solution. It is in what I think is a spirit of construc¬ 
tive criticism that 1 find myself in disagreement with 
details of the peacetime aspects of B. 702 and even 
more strongly with the underlying philosophy upon 
which they are formulated. I am in agreenmnt with 
other aspects of the bill, however, and I shall attempt 
to emphasize these and point out the means which 
iny expcfrience in science and Government leads me to 
believe will form the basis for beneficial legislation. 

Before discussing the effect of the proposed legisla¬ 
tion on different scientific groups, it seems advisable 
to point out that my analysis is based on the assumi>- 
tion that ^^all agencies and departments of the Federal 
Government,” as used in Section 4 (f) of S, 702, m^ns 
^^all agencies (of the Federal Government) and de¬ 
partments of the Federal Govemment.” If a broader 
meaning is intended under which the power of co¬ 
ordination given to the Office of Bcientific and Te^- 
nical Mobilisation would extend to non-govemmental 
agencies as well as agencies of the Federal Govern^ 
ment, many of the comments which I shall set forth 
below would be quite different The question of inter- 
preting properly the quoted worda brings up I . 
think is a fundamental inconsistency between the ex¬ 
tremely broad purposes set out in Section 1 of S. 7<i8 
and the much more limited powers that would be 
given to the OMce of Scientific and Teehn&eal Mbbili- 
aation under Section 4 in order effoct^te the 
purposes of this Act, . . ft eeems to me 
inconsistency should be reoogniited by a narrower defi¬ 
nition of the purposes of the Aet. 

There are three great gruujpe of 
nicid tpCn in this eOUnti^; those in pfihUc Sarltriee} 

..in' industry,.and' '.those'.in 
indepemd^xt ^ 
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need for oeotral control ova* soienoo by the Federal 
Qovemm^ beyond that whi<di existed prior to the 
vw, it is neeeesary to examine and anaiyae these 
three ifronps separately. 

We jsboiiid^ of oonrsej contmue seientido activities 
on the part of ag^euoies and departments of the Fed* 
eral Oovemment, and the Congress should support 
BUeh aetivitieB generously because there are many 
phases of scientific work that can best be done by men 
in the Qovemment service. As a nation can be 
proud of the accomplishments of many of our Gkivem- 
ment laboratories, such as the Bureau of Standards, 
the Public Health Service, several of the Department 
of Agriottiture laboratories, and so on. In the past 
there have been several proposals to centralize all 
government soientiilo work in a single department, 
possibly making this a new Department of Science 
with cabinet representation. This idea is attractive to 
many, especially as it would seem to give an added 
recognition and support to science in Government de¬ 
partments. There are, however, several disadvantages 
to such a full unification of governmental scientific 
effort that should be weighed carefully before any 
such move is effected. 

The greatest difficulty would lie in divorcing each 
separate Government scientific effort from close asso¬ 
ciation with the department most interested in its 
woik. For example, the scientific work of the Bureau 
of Entomolo^ and Plant Quarantine, the Bureau of 
Agricultural Chemistry and Engineering, and other 
such bureaus, ore almost inseparably conneett^ with 
the work of the Department of Agriculture as a 
whole. Similarly, the Geological Survey derives 
strength by -being a part of the Department of the 
Interior. Examples of this sort could be multiplied. 
I am sure that centralised control by a new indepen¬ 
dent agency of all scientific work in Government de¬ 
partments would be strongly resisted. Certainly the 
War and the Navy Departments would insist that they 
control absolutely the secret work on new weapons 
whiidi they eondnet in their own laboratories in times 
c4';peac^ much as they might be willing to supplement 
their own activities by requesting and receiving help 
fmwtt the univcrsifies, industry and other governmen¬ 
tal laboratories. Tbeirefore, I have come to the eon- 
aWon that it would be difficult to gather all science 
activity of the Gkyvemmeut into one organization 
i^out serious sacrifice. As a matter of fact, I judge 
: ttikt youi have leariied the same cottclusion because 1 
complete integration of govern- 
resfluri^ in the billt 

, ; ^ however, I do find a provision for 

research activi* 
federid agencies and departments. 
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This, 1 judge, is not intended to imply either power 
to direct or power to control, indepaident of the he^^s 
of departments and agencies, but rather a central sci¬ 
entific clearing house set up for the interchange of 
data and plans in order to prevent overlapping and to 
facilitate that cross-fertilisation of scientifio effort 
which is often highly valuable. I have long thought 
that a body set up for this explicit purpose might per- 
fom a very useful function. It should certainly have 
joined with it an advisory scientific group, drawn on 
a voluntary basis from the best qualified scientific per¬ 
sonnel of the countiy. There has been an increasing 
tendency in recent years, much to be welcomed, for 
individual bureaus to establish such advisory groups 
for their own purposes. They have often acted as re¬ 
viewing bodies for the heads of the departments con¬ 
cerned, and their influence has been important and 
beneficial. A central body would form a desirable 
linkage between these. 

In passing, allow me to present a thought in this 
connection which is not a part of the bill, but which is 
allied with this matter. J have often wondered that 
the Congress%nd its committees do not avail them¬ 
selves more freely of the advice of the scientists of 
the country. True, the Congress has available all the 
scientific men in the executive departments for aid 
when it approaches a problem of scientific nature, but 
it does not often call upon more widely constituted 
groups. The departments and agencies often seek 
advice in this manner, turning usually to the Na¬ 
tional Academy of Sciences, which* Was ctmstituted by 
Congress for this exjdicit purpose. Some agencies, 
notably the National Advisory Committee for Aero¬ 
nautics, include scientific men in their organizations 
who serve on a voluntary basis, and I think that all 
will agree that this has worked well in the case of the 
N.A.C.A, But the committees of Congress themselves 
seldom use the scientists of the country directly, much 
as these men are willing to thus contribute their ser¬ 
vices voluntarily to their country's welfare and inter¬ 
ests, and I feel that this could be done to advantage. 

It may well be asked, how does one select scientists 
for this and similar purposes, in order to be sure of 
their ability and disinterestedness. Such a question 
is pertinent to a discussion of the bill, for I feel that 
its provisions for the selection of the necessary scien¬ 
tific personnel are not adequate for ensuring the ser¬ 
vices of imm of the necessary caliber. 

There is only one sound criterion for estimating the 
standing and capability of a man of science, and that 
is the evaluation of the way in which he is regarded 
by his eoUeagues in his profession. If there were only 
one way of doing this, perhaps it might not suffice, but 
there are many. Membership in seientifio societies of 
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standing is important, wherever ench membership is 
dependent upon evaluation and election. Recognition 
by learned bodies is a guide. There are even lists of 
outstanding scientists, prepared by taking ballots 
among scientists themselves. Some of the scientific 
bodies, notably the National Academy of Sciences, 
have the recognition of the Congress in their charters. 
The American Association for the Advancement of 
Science, through a carefully prepared system of rep¬ 
resentation, integrates the large membership in very 
many scientific organizations throughout the country. 
It seems to me that some of this existing machinery 
should be utilized in the procedure of selecting repre¬ 
sentative scientists for a governmental purpose in 
order to select representative men having the confi¬ 
dence of scientists generally. It can safely be as¬ 
sumed that men selected for eminence in science by 
scientists themselves will also generally be disinter¬ 
ested, for men can very seldom rise to real prominence 
in science in the estimation of their colleagues unless 
they place science itself first in the ordering of their 
professional careers. 

In reviewing the bill, and in thinking of post-war 
scientitle organization generally, I believe this point 
is important, and it seems to me that the present pro¬ 
visions in the bill for securing the services of scientists 
in the contemplated organization arc not designed to 
secure the best men possible. Furthermore, these same 
comments apply to the membership of the so-called 
Notional Scientific and Technical Board and the Ad¬ 
visory Committee. 

My summary, then, so far as this first group of 
Government scientists is concerned, is that the bill 
does not now provide adequately for the correlation 
of their efforts, that it would be inadvisable to extend 
the bill to the point where unitary control of all gov¬ 
ernmental research would be exerted, but that there 
is an opportunity in this field for beneficial correlation 
of effort. 

The second group of scientists and t^hnical men to 
be considered are in the research laboratories of indus¬ 
trial organizations. There arc over two thousand such 
laboratories, large and small, and their work is of 
great importance, particularly in view of the growing 
tendency in this country among large industrial labo¬ 
ratories to carry on research of a fundamental scien¬ 
tific nature and to publish the results. 

During the war these industrial laboratories have 
been of great importance in the development of weap¬ 
ons, working under contracts with the Array, the 
Navy and the Office of Scientific Research and De¬ 
velopment, As far as the latter is concerned I can 
testify that we have had effective cooperation from 
the group at every point, that they have accomplished 


results of great importance, and that with negligible 
exceptions they have decidedly placed the interests of 
the country first and have not allowed their eommer- 
cial interests to interfere with their contributions to 
the general cause. I have already discussed the pro¬ 
visions of the hill that would alter in several ways the 
relationship of these laboratories to government in the 
prosecution of research on new weapons during the 
war, and I have noted that I do not feel that new 
legislation is needed for this purpose. 

The position of this group of scientists under the 
bill during the post-war period is hence the primary 
point for consideration. As I interpret the bill, they 
would not be greatly affected because most of the 
clauses which would alter their relationships are lim¬ 
ited to the duration of a state of war. Presumably, 
the funds of the new office would be use<l, in times of 
peace, either to construct and operate new governmen¬ 
tal laboratories or to utilize the facilities of existing 
laboratories under contract. While some industrial 
units might elect to operate their laboratories in that 
way, the chances are that in time of peace most indus¬ 
trial units would not wish to perform any substantial 
amount of their scientific work under government con¬ 
tract, especially considering some of the provisiotls 
in S. 702 concerning patent rights. Furthermore, I 
doubt if these industrial laboratories would accept in 
peace-time contracts consistent with the OSRD non¬ 
profit theory as applied to research and development 
contracts. The alternative of including a large profit 
under the contracts, in the attempt to enlist the volun¬ 
tary participation of these laboratories in a peace¬ 
time plan, is certainly not an attractive procedure. 

As a matter of general policy, I do not believe that 
it would be wise for government to attempt to control 
the operations of these industrial laboratories, as 
might possibly be implied in the purpose specified in 
Section 1 (4), although presumably not within the 
scope of the powers and duties that would be given 
the new office. The industrial laboratories form an 
integral part of the industries with which they are 
associated, and form a part of the mechanism by 
which units in a single industry, and entire industries, 
compete with one another. Moreover, their particular 
part in such competition is directed explicitly toward 
the provision of better products for public consump¬ 
tion. The maintenance of such an atmosphere of ^m- 
petition, as opposed to close government regulation 
of monopolistic combinations engaged in manufactur¬ 
ing the products which the public needs, has been the 
philosophy behind a large amount of legislation dur¬ 
ing the past generation, and I beUeve that such a 
philosophy io in the public interest. Undoubtedly our 
laws regarding trada combinations oan be imptowedi 
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or at least darifled, in order to render the system 
more fully beneficial^ but the general idea of having 
various units in an industry competing on the basis 
of which one can supply the public with the boat goods 
at the lowest cost, is bard to improve upon in theory, 
and in general it has worked well in practice wherever 
it has been truly operative. The industrial labora¬ 
tories are an essential part of tliis process, and I feel 
that they should be subjected to as little centralized 
control as possible. 

That brings us to a consideration of the proposed 
post-war effects of the bill on the third class of scien¬ 
tists; namely, those in universities and non-profit in¬ 
dependent scientific institutions, and it seems to me 
that this group may be primarily affected. 

In time of war it seems to me that the public interest 
demands that this group should be closely organized 
in order to apply their accumulated scientific knowl¬ 
edge to the direct needs of the Armed Services for 
developing new weapons and equipment and for nieet- 
Lng the needs of military njedicine, and this organiza¬ 
tion has been accomplished by the Office of Scientific 
Research and Development, a war agency. Although 
such organization is necessary in time of war, it seems 
to me that in time of peace the scientists in this group 
should be given a maximum of freedom and a tuini- 
nium of control from any source. Therefore, I think 
that it would bo a mistake to attempt to control their 
activities through a Federal agency. 

Of course, in view of the fact that many private 
institutions may be unable to finance an appreciable 
amount of scientific research activity after the war, it 
may be advisable or even necessary for such institu¬ 
tions to look to the federal and stale governments for 
financial support. Our post experience in this coun¬ 
try has shown US that it is possible for such govem- 
mcntal financial support to be given without being 
attended by stifiing control, but the factual situation 
may be different after this war. For example, it seems 
to me that the high scientific standards of which quite 
a few state-financed institutions can be proud are 
attributable in no small part to the fact that up to 
the present time such institutions have been competing 
against privately endowed institutions with excep¬ 
tionally high standards which were in a position to 
attract very outstanding scientists who felt that their 
efforts in state institutions were too closely controlled. 
If such competition is still present after the war, I 
can foresee many advantages and few disadvantages 
of federal financial support of the research activities 
of seientiats in universities; if, however, there is no 
ench strong competition, we must be careful lest fed- 
eieal Wneial support carries with it features of unde¬ 
sirable control. 


Thus, I think that federal subsidy of the indepen¬ 
dent science of universities and other institutions in 
this country may be beneficial, and it may in fact be 
necessary in the years to come if we are to preserve 
tliat preeminence in science as a nation which is essen¬ 
tial to our progress. But, unless we have the wisdom 
to extend support wisely, it may do much more harm 
than good. If federal support is to be given, strenu¬ 
ous efforts will be necessary to ensure that it furthers 
the work of the best and most brilliant scientific minds, 
and does not merely increase the bulk of mediocre 
work. And the support should be divorced from gov¬ 
ernmental control of the scientists and laboratories 
themselves, or it will stifle rather than expedite their 
true aecomplishinenta. 

The presence of a great body of highly able scien¬ 
tific men in this country has recently been an indis¬ 
pensable asset in time of danger. We must be sure 
that it is again present if we are again threatened, 
and science of the highest type flourishes best when it 
seeks its own objectives and pursues its own unin¬ 
hibited ways. If we perpetuate in this country in the 
years to come a scientific atmosphere and body of men 
of the caliber that we now have, I will fear no threat 
from any source, for in time of need they will again 
respond, they will again direct their full energies in a 
patriotic effort, working under a closely unified and 
controlled program of the application of science in 
the prosecution of war, and they will thus do their 
full part in the protection of this country. 

In conclusion, I wish to point out that there is 
another aspect of this whole subject of the furtherance 
of soience. It extends beyond the mere application 
of the fruits of science to improve the comfort of the 
people, and it is on a more fundamental basis even 
than the safety of the country to external danger. 
The broad object of science is to increase the knowl¬ 
edge and the understanding of man. It aims at ex¬ 
tending his grasp of the environment in which he lives, 
and hie appreciation of the vast and intricate system 
of nature by which he is surrounded, from the study 
of the remote stars to the constitution of the smallest 
atom. We need science for this as well, so that as we 
live we may derive satisfaction by growing in knowl¬ 
edge. 

Since after many years I have come to the realiza¬ 
tion that science flourishes to the greatest degree when 
it is most free, I feel strongly that, when peace comes, 
we should bend our efforts, not to perpetuate any of 
the necessary wartime controls which we have created 
for our defense, but rather to return the maximum of 
independence to our scientific institutions and our 
scientific men, wherever they may be located. 
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KECENT DEATHS 

Db, Rxtbsell H. CHiTTEXOBN^ enusritus professor of 
physiological chemistry of Yale University, director of 
the Sheffield Scientific School for twenty-fonr years, 
died on December 26 in his eighty-eighth year. 

Db. Jaues Hkkry Kimball, principal meteorologist 
of the U. S. Weather Bureau in New York, died on 
December 21. He was in his seventieth year. ^ 


Hbhby Lim Ward, director of fht NeviHe Pnldic 
Museum at Qreen Bay, Wia*, previously for eighteen 
years director of the Milwaukee Public Muaeam, died 
on December 17 at the age of eighty years. 

Dr. William H. Krllt, until his retirement two 
years ago chief Teterinarian for New York State and 
veterinarian to the State Department of Agricultuie, 
died on December 19. He was seventy-five years old. 


SCIENTIFIC EVENTS 


THE ENTOMOLOGICAL SOCIETY OF 
AMERICA 

The thirty-eighth annual meeting of the Entomo¬ 
logical Society of America was held at the Deshler- 
Wallick Hotel, Columbus, on December 7, 8 and 9. 
The program was arranged jointly by the Entomolog¬ 
ical Society of America and the American Association 
of Economic Entomologists which met at the same time 
and place. The general theme of the program was 
*^Entomology and the'War.” Approximately half the 
program centered around the subtopic of “Medical 
Entomology in Wartime” and the other half on “Agri¬ 
cultural Entomology in Wartime.” Personnel of the 
United States Army, the United States Navy and the 
U. 8. Public Health Service took part and discussed 
the importance of medical entomology in maintaining 
the health of members of the armed services. The 
Royal Canadian Army Medical Corps was also repre¬ 
sented. 

The annual public address and the entomologists' 
dinner w’ere omitted this year in order to devote all 
the available time to the topics of the program. Ap¬ 
proximately 300 persons were in attendance. 

Officers of the society for the year 1944 are: Clar¬ 
ence E. Mi<!kel, University of Minnesota, St. Paul, 
Prefiident; Roger C. Smith, Kansas State College, 
Manhattan, First Viee-preiident; W. J. Brown, En¬ 
tomological Branch, Department of Agriculture, Ot¬ 
tawa, Second Vice-president; and Herbert H. Ross, 
Illinois State Natural Hiatoiy Survey, Urbana, Sec^ 
retary-Treasurer. 

THE AMERICAN SOCIETY OF TROPICAL 
MEDICINE 


given by Colonel George C. Callender, of the Army 
Medical Center, Washington, D. C. 

There was a symposium on War and Post-War 
Tropical Medicine, with Dr. L. T. Coggeshall, of the 
University of Michigan, presiding. Those participat¬ 
ing included Alfred R. Crawford, Brooklyn, N. Y,; 
Drs. Henry E. Meleney, New York; George W. 
Hunter, III, Washington; A. C. Reed, San Francisco; 
Robert W. Huntington, Jr., San Diego; Robert L. 
Usinger, Savannah; Charles E. Williams, New Oriels, 
and W. A. Sawyer, New York, N. Y. 

The president's address by Dr. N. Paul Hu^n, 
entitled “A Broader Perspective for Bacteriology,” 
was given at the annual luncheon. Following the ad¬ 
dress, ceremonies commemorating the fortieth anni¬ 
versary of the society were held. A silver vase was 
presented to the editor of the Journal of the society, 
Colonel Charles F. Craig, in appreciation of his put^ 
standing service. Dr. E. C. Faust then presented a 
paper enUtled “The American Society of Tropioid 
Medicine: A Biographical Sketch of the Fiiufc Forty 
Years.” 

The society, joined by members of the Amc)^ioan 
Academy of Tropical Medicine and representatives of 
the American Foundation of Tropical Medicine, mrt 
in special session to consider the responMbilities and 
opportunities of serviee in tropical medieine in the ' 
present war emergency and in the immediate future. 
It was proposed that the society suggest to suitahle 
organiaattons the need for education and rhteaarcdi in 
the field of tn^eal medicine, especially lui pertains 
to civilian physicians in the post-war period* 


The thirty-ninth annual meeting of the American 
Society of Tropical Medicine was held in Cinoinriati 
on November 16, 17 and 19. The society met as the 
guest of the Southern Medical Association and con¬ 
jointly with the American Academy of Tropical Modi- 
cine and the National Malaria Society. Thirty-eight 
aeietttific papers were presented^ 

The eighth Charl^ Craig Lecture was 


Dr« Norman H. Toppi|ig, of the National XhStitnte 
of HaalthF was present^ with the Bailey K* AehiOl^ 
award outstanding work in the 
medicine;”^ 

Hospitality gronp sesaibiw were 
Id Ami tf. At tiie first a 
preae^d W 
on.- ^^I^prboid'; 

'Dr.':JS.y 
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^ ;o{ tlepArtm^ of Inter-Atoerioan Affaire 

. in liaiin America with eepeoial reference to Veneeuela. 

The attendance at all sessions of the thirty-ninth 
annual meeting was the largest in the history of the 
society. 

THE HEW YOEX ACADEMY OF SCIENCES 

Tna one hundred and twenty-sixth annual meeting 
of the New York Academy of Sciences was held on 
December 15. Dr, Horace W. Stunkard, of New York 
University, delivered the address of the retiring presi¬ 
dents His subject was ^^How do Tapeworms of 
Herbivorous Animals Complete Their Life Cycles 
Vilhjalmur Stefansson spoke on “The Arctic Mediter¬ 
ranean.'’ As already announced in Soxcnoe, Dr. Dun¬ 
can A. Maclunes, a member of the Rockefeller Insti¬ 
tute for Medical Research, was elected president of 
the academy. 

Honorary life members were elected as follows: 
Professor Alexander Fleming, of the University of 
London and the Royal College of Surgeons, discoverer 
of penicillin; Sir Frederick Qowland Hopkins, of the 
University of Cambridge; Professor The Svedberg, 
head of the Institute of Physical Chemistry, and Pro¬ 
fessor A me Tiaelius, biochemist, both of the Univer¬ 
sity of Uppsala; Dr. Oswald T. Avery, bacteriologist, 
a member of the Rockefeller Institute, and Dr. Alfred 
L. Kroeber, director of the Museum of Anthropology 
of the University of California, 

A. Cressy Morrison prizes of $200 each for papers 
selected from eight submitted in competition were 
awarded to Dr. William Augustus Ritchie, archeolo¬ 
gist of the Museum of Arts and Sciences at Rochester, 
N, Y,, for his study of “aboriginal cultures in New 
Yorit State prior to the dominion of the Iroquois 
tribes”; and to Dr. Arnold Grobman, of the Univer¬ 
sity of Rochester, for his paper on the “Distribution 
of Salamiuiderit of the Genus Plethodon in the Eastern 
United States and Canada.” 

THE INSTITUTE OF RADIO ENGINEERS 

Tan of Radio Engineers will hold its 1944 

wmter tedadoal meeting at the Hotel Commodore, 
J^ew York City> on Friday and Saturday, January 
^ a^d 29 , 

, HCuliert M. Turner, asBociate professor of electrical 
^ at Yale University, has been elected presi- 

^ 4^^ institute. Be aueeeeds Dr, Lynde P. 

Faderat CoinmanLcations Commission. 

the domestic, inter- 
aspects of radio and electronic engi- 
Ih addition to te#ttical papers, the program 
mdu<i^ participating 
tiy the FederaJ^ Commission, 

and a 


diaeusaimi on the newly formed Radio Technical Plan^ 
liing Beerd. 

Arrangements have been made with the American 
Institute of Electrical Engineers for a joint evenixig 
meeting on Thursday, January 27> to be held in the 
auditorium of the Engineering SocictieB Building. 
Major General R. B. Colton, of the Signal Corps, will 
talk about enemy communication equipment and will 
display some of the captured apparatus. This equip¬ 
ment will be at the Hotel Commodore on Friday after¬ 
noon, Jannaiy 28. 

The American Institute of Electrical Engineers is 
holding its technical meeting during the week of Janu¬ 
ary 24, and, for the convenience of members of the 
Institute of Radio Engineers who desire to attend, 
their papers will be concentrated during the afternoon 
session of January 27. 

Each year the Institute of Radio Engineers recog¬ 
nizes outstanding achievements in the field of radio 
communication by the bestowal of two awards. One 
recognizes, in general, an extensive service over a 
period of years, while the other is usually conferred 
for a more recent contribution. 

The Institute Medal of Honor is given in recogni¬ 
tion of distinguished service in radio communication. 
It is awarded to one who has been responsible for 
an important advance in tbo science or art of radio 
communication. This advancement may be a single 
development or it may be a aeries of developments 
which in the aggregate have resulted in substantial 
improvements in radio communication. 

The Morris Liebmann Memorial Prize, to perpetuate 
the memory of the late Colonel Morris N. Liebmann, 
is made possible through the generosity of E. J, Bi- 
mon, a fellow of the institute. The award eonsiata of 
the income from a gift of $10,000, and is not a stated 
amount, as it is the interest from the securities in 
which the principal is invested. The recipient is a 
member of the institute and has made public during 
the recent past an important contribution to radio 
communications. 

At this meeting the 1943 Medal of Honor will be 
presented to Haraden Pratt and the 1943 Morris 
Liebmann Memorial Prize to W. L. Barrow. 

THE FIFTIETH ANNIVERSARY OF THE 
ARMY MEDICAL SCHOOL 

Thk Army Medical School, founded in 1893 by Sur¬ 
geon General George M. Sternberg, marked its fiftieth 
anniversary at the graduation exercises of the six¬ 
teenth class in military and tropical medicine on 
December 18. Major General Shelley U. Marietta in- 
trodoeed Major General Norman T. Kirk, the Surgeon 
General of the Army, who gave the address. Certifl- 
yme presented to tiie dass of one hundred and 
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twenty-four by Colonel Richard P. Strong, director 
of tropical medicine of the Bchool, assisted by Lieu¬ 
tenant Colonel Thomas T. Mackie, the eicecutivo officer 
of the course. Graduates of this class included officers 
of the United States, Canadian and Peruvian armies 
and officers of state health departments. 

Colonel G. 11. Callender, director of the Army 
Medical School, presided. A simple ceremony com¬ 
memorating the fiftieth anniversjiry honored Colonel 
Deano C. Howard, U. S. A., retired, who ranked No. 1 
in the first class to graduate. Members of the faculty 
signing this diploma wore Assistant Surgeon General 

G. H. Alden, first officer to command the school; W. 

H. Porwood and John S. Billings, deputy surgeons 
general; Charles Smart and Walter Reed, surgeons, 
and J. M. Cabell, assistant surgeon. Colonel Howard 
has had a distinguished career in the Medical Corps 
of the Array and was the chief of the Division of 
Sanitation in the Office of the Surgeon General in 
World War I. It was announced that a brochure 
covering the history of the school is being prepared. 

OFFICERS OF THE AMERICAN CHEMICAL 
SOCIETY 

Db. Caru Shipp Marvel, professor of organic chem¬ 
istry at the University of Illinois, has been elected 
president of the American Chemical Society for 1945. 
He will take office as president-elect on January 1, 
when Dr. Thomas Midgley, Jr., vice-president of the 
Ethyl Corporation, becomes president, succeeding Dr. 
Per K. Frolioh, director of the Chemical Division of 
the Esso Laboratories of the Standard Oil Develop¬ 
ment Company, Elizabeth, N. J. The new president¬ 
elect was chosen by the council from four nominees 
receiving the largest number of votes in a national 
mail ballot of the approximately 40,000 members of 
the society. 

Dr. Robert E. Wilson, of New York, president of 
the Pan American Petroleum and Transport Com¬ 
pany, and Professor Roger Adams, head of the de¬ 
partment of chemistry of the University of Illinois, 
were elected directors of the society. Dr. Ernest H. 
Volwiler, of Abbott Laboratoriee, Chicago, was named 
director at large. 

The following councilors at largo were chosen: Dr. 
Henry B. Hass, Purdue University; Dr. Joel H. Hilde¬ 
brand, University of California; Dr. Gustav E. P. 
Lundell, National Bureau of Standards, Washington, 
D. C.; Dr. Linus C. Pauling, California Institute of 
Technology. 

Dr. Marvel was recently awarded the 1944 William 
H. Nichols Medal of the New York Section of the 
American Chemical Society, one of the highest dis¬ 
tinctions in chemical science. It is conferred an¬ 
nually to stimulate original research in chemistry. 


The presentation will be made at a meeting of the 
New York Section on March 10. 

Dr. Marvel was cited for outstanding organic chemi¬ 
cal contributions to the structure of vinyl polymers, 
used as synthetic plastics, particularly in the produo- 
tion of transparent aircraft pieces; as rubber substi¬ 
tutes and as thickening and blending agents in the 
chemical manufacturing industry. The citation also 
stressed the importance of his rese.arch in the struo- 
ture of polymers of sulphur dioxide and olefines. 

Dr. Marvel has carried out notable investigations 
in the fields of synthetic and structural organic chem¬ 
istry, including the development of practical methods 
for preparing amino-acids, which are becoming in¬ 
creasingly important in the preparation of S37ithetic 
diets for intravenous ^ feeding. Other studios have 
de^ilt with the relationship of hydrogen bonding and 
solubility behaviors, whici) forms the basis for one 
method of electrical refrigeration operating at low 
pressure, minimizing explosion hazards; the identifi¬ 
cation of organic compounds; tlie cftect of structure 
in hexaarylethaiies; the synthesis and rearrangement 
of polyines and polyyncs and the organo-metallic com¬ 
pounds. 

AWARD OF THE EDISON MEDAL TO 
DR. VANNEVAR BUSH 

Db. Vannevab Bush, president of the Carnegie In¬ 
stitution of Washington and director of the Office of 
Scientific Research and Development of the Office of 
Emergency Management, Waidiington, D. C., has been 
awarded the Edison Medal for 1943 of the American 
Institute of Electrical Engineers. The award goes 
to Dr. Bush ^Tor his contribution to the advancement 
of electrical engineering, particularly through the 
development of new applications of mathematics to 
engineering problems, and for his eminent service to 
the Nation in guiding the war research program.” 
The medal will be presented on January 26 at a gen¬ 
eral session of the winter technical meeting of the 
institute in the Engineering Societies Building, New 
York, N. Y. 

The Edison Medal was founded by associates and 
friends of Thomas A. Edison and is awarded axmually 
for ^^meritorious achievement in electrical soience, 
electrical engineering or the dectiioal arts” by a 
committee of the American Institute of Electrical 
Engineers. 

Dr, Bush joined the faculty of the Massachusi»tts 
Institute of Technology in 1919 os associate professor 
of electric power transmission, and became professor 
in 1923. He was appointed vice-president and 
of the school of engineering, Massaehuoetts Lostitate 
of Technology, in 1032. He bos been p;r«8id^ 



U, 194B 


scimcs 


«81 


the Oatt2aeri6 Institution of Washington sinoe 1939. 
In 1942 he was appointed chairman of the joint com* 
mittee on new weapons and equipment of the joint 
U, S. chiefs of stalC, and is a member and former 
chairman of the National Advisory Committee for 
Aeronautics. 


l>r. Bush is known for his development of mathe¬ 
matical analyzing instruments for solving complex 
equations in science and engineering. The most not¬ 
able of these is the diiferential analyzer, which greatly 
increases the range of engineering oalculations in the 
held of differential equations. 


SCIENTIFIC NOTES AND NEWS 


At the December convocation of the University of 
Pennsylvania, the doctorate of laws was conferred on 
Dr. Edwin G. Conklin, professor emeritus of biology 
at Princeton University and president of the American 
Philosophical Society. The doctorate of science was 
conferred on Brigadier General James S. Simmons, 
chief of the division of preventive medicine of the 
Office of the Surgeon General. 

Da. Ludvig Hektoen, executive director of the Na¬ 
tional Advisory Cancer Council and ehainnan of the 
Chicago Cancer Committee since its organization in 
1941, has been reelected chairman. 

The council of the British Institution of Naval 
Architects has conferred honorary membership on 
Thomas Henry Havelock, P.R.S., professor of inathe- 
maticB and bead of the department at King^s College, 
Newcastle, in recognition of his work on hydrodynam¬ 
ics and its application to ship wave resistance. 

The United Press reports that Professor Lennart 
von Post, the Swedish geologist, has returned an hon¬ 
orary doctor’s degree awarded to him two years ago 
by the University of Konigsberg as a gesture of pro¬ 
test against Nazi tactics in Norway. 

Db. EitfHA Pkrbt Carr, head of the department of 
ohemiatry at Mount Holyoke College, has been ap¬ 
pointed to a visiting professorship at the Institute 
of Chemistry of the University of Mexico during the 
months of January and February. The invitation to 
collaborate with leading Mexican chemists on a re¬ 
search project was extended through the Cultural Re¬ 
lations Division of the State Department. 

Dr. C. E. GlarR, assistant professor of mathematics 
at the Bradley Polytechnic Institute, has been ap¬ 
pointed to an associate professorship at Emory Uni¬ 
versity. 

De. Siunet W, Fox, research chemist with the F, E. 
Booth Company, Albany, Calil, has become assistant 
jwro&ssor of chemistry and chemist in the sub-section 
of plant chemistry of the Iowa Agricultural Experi¬ 
ment Station. 

Bn. Charles Mi BbbdbE) director of the New York 
Aq^ium, uatU its dosure and ite traqaferenoe to 
New York Zoological Park on October 4, 1941, 


has been appointed curator of the department of 
fishes of the American Museum of Natural History. 
Since 1026 he has served as research associate in 
ichthyology at the museum. Dr. Breder served the 
New York Aquarium and the New York Zoological 
Society for twenty-two years, having been made direc¬ 
tor of the aquarium in 1637. Christopher W. Coates, 
a member of the staff of the aquarium, has been 
appointed curator of fishes at the Zoological Park. 
Dr. Myron Gordon, also a member of the staff of the 
aquarium, has been made assistant curator. 

Chemical and Engineering News reports that Dr. 
John D. Clark, head of the department of chemistry 
of the University of New Mexico, has leave of absence 
to become associated with the Institute of Chemistry 
of the National University of Mexico, Tacuba. He 
will direct research, teach and conduct a seminar at 
the Benjamin Franklin Library and will be an em¬ 
ployee of the Department of State. 

C. L. Warwick, secretary-treasurer of the Ameri¬ 
can Society for Testing Materials, has resigned os 
chief of the Materials Branch of the War Production 
Board in order to give more time to the work of the 
society. He plans, however, to devote half his time 
as consultant to the conservation division of the board. 
He will continue as administrator of the National 
Emergency Steel Specifications Project, and he will 
be chairman for the division of the advisory commit¬ 
tee on conservation in construction. 

Dr. H. L. Cochran, from 1935 to 1943 associate 
horticulturist in charge at the Georgia Agricultural 
Experiment Station, has been appointed horticultur¬ 
ist in charge of the production of raw products for 
Pomona Products Company of Griffin, Ga. He will 
be responsible for research on canning crops. 

Dr. SibNBT Weinhouse, of the University of Chi¬ 
cago, has become associated with the Houdry Labora¬ 
tories of the Catalytic Development Corporation of 
Marcus Hook, Pa. 

Dr. W. H. Stark, superintendent of the Butyl Alco¬ 
hol Plant of Asoeiocidn Azucarera Cooperativa La¬ 
fayette, Arroyo, Puerto Rico, has resigned to become 
director of researoh with Joseph E. Seagram and 
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Sous, tius^ Looisnlle, Ky. He expects to take up his 
new wofk by January 1. 

Da. Gsoitaa L. Krbszsb^ assistant professor at Cor¬ 
nell University, has received leave of absence to join 
the staff of the radiation laboratory of the Massachu¬ 
setts Institute of Technology. 

Da. Hrlgi Johnson, associate professor of geology 
at Kutgers University, recently returned from New¬ 
foundland, where he carried on strategic mineral and 
geological surveys for the Government of Newfound¬ 
land in an attempt to alleviate the shortage of im¬ 
portant war materials. 

Dr, William MoDowbli^ Hammon, assistant pro¬ 
fessor of epidemiology at the School of Medicine of 
the Univereity of California, chairman of the cur¬ 
riculum for tropical medicine, has returned to the 
university from a leave of absence spent in studying 
tropical medicine in Costa Rica, Panama and Guate¬ 
mala. 

Four members of the department of geology of the 
University of California at Los Angeles have leave of 
absence to assist the U. S. Geological Survey in its 
search for strategic minerals needed for the war effort. 
Professor James Gilluly is engaged in an investigation 
of copper resources; Dr. M. N. Bramlette is helping 
in the oil exploration program, and Dr. Cordell Dur- 
rell is conducting a search for optical quarts and 
cakite. Dr, Wm. C. Putnam is attached to the Wash¬ 
ington offices of the survey. In addition fifteen gradu¬ 
ates of the department are participating in the work. 
Headquarters have been set up at the university for 
work on the oil problems of California under the 
direction of Dr. W. P, Woodring, geologist of tbe 
survey. 

According to the Alumni Bulletin of Harvard Uni¬ 
versity, a medical expedition organized by tbe depart¬ 
ment of tropical medicine of the Harvard Medical 
School and the School of Public Health, in collabora¬ 
tion with the American Foundation for Tropical Medi¬ 
cine, has flown to Liberia to study the spread and 
control of African sleeping sickness. The expedition 
will remain in the field for at least six months to moke 
a study of the tsetse fly. Dr. Joseph C. Bcqnacrt, 
assistant professor of comparative pathology and 
tropical medicine and associate curator of insects at 
the Museum of Comparative Zoology, will study the 
fly. Dr. David Weinman, instructor in comparative 
pathology and tropical medicine, will investigate the 
trypanosome, causative agent of the disease, and will 
attempt to develop new methods of dii^osis and 
^ntroL Dr, Everett P, Veatch, of Pasadena, Texas, 
medical officer on the Firestone rubber plantations, 
will concern himself with Ihe treatment of the disease 


in assayinir dwiaoUieraiieiitic agents^ 

Dttrimo October and Novendwr Dr. H, S. 
emeritus professor of aoology of the Johns Ho^j^ns 
University, gave at Indiana Uhivoraity the Patton 
Foundation lectures. His subject was ^Problems ff 
life, Age and Death in One-Cdl Animals/’ 

Tbr eighth Charles FrankHn Craig Lecture of the 
American Society of Tropical Medicine was delivered 
at the meeting of the society in Cincinnati on Novem¬ 
ber 16 by Colonel Geo. R. Callender, M, C., director 
of the Army Medical School. The lecture was entitled 
^^The Diarrheal Diseases.” 

Dr. Edwin G. Conklin, professor emeritus of biol¬ 
ogy of Princeton University, will make an address 
entitled "Ends as Well as Means in Life and Evolu¬ 
tion” at a joint meeting of the Section of Biology and 
the Section of Psychology of the New York Academy 
of Sciences, to be held on January 17 at 8 o’clock p.m. 
at the American Museum of Natural History. 

Dr. Esthkr Bosenorantz, associate professor 
emeritus of the University of California, on November 
18 gave an address on "Sir William Osier” before a 
combined meeting of the Loe Angeles County Medical 
Association and the Bariow Society for the History 
of Medicine. Many rare items from th^ Osier collec¬ 
tion in the Crammer Library, combined with items 
from the Los Angelea Medical Library, made a large 
and interesting Osier collection, which was exhibited 
at the meeting. Dr. George Dock, who was one of ^ 
Dr. Osier’s ooHeagues during the Penpsylvama per^, 
gave an account of a journey that he bad made with 
Dr. Osier in search of rare books. 

Db. Herbert C. Clark, director of the Goigas 
Memorial Laboratory in Panama, who was invited by 
the National Research Council to visit medical schools 
throughout the United States, mcently gave a series 
of leeturea at the School of Medictne of the Univer¬ 
sity of California at Ban Franeisco. 

The University of Boehester will begin a weekly 
radio series on January 1, entitled "Time for Smenee.” 
The programs wiB he given in cooperatiott with 
magaaine Timv and the Stromhevg-C^lahn 
wham, of Rochester^ N. Y. They 
realistic interpretation of the efEsets of ad* 

vancea on everyday living,” Dr, Gerald ali¬ 

enee editor of tine, will dbeet ihe bro^ 
wiUbeonSatedaysfix)m7:30!lo8^0^^ 

AOopiimNO to the Joamol of 
Associathm, ihe board 
dinic Sedation 1^ 
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ikfi tobcmie to be devoted to ettrgical fellowships for 
MMsi^ediled poiitigrediute stadents efaosen by the faculty 
of Qie School of Medicine. The fund is named for 
Drs, Frank fi. Bonta^ George Crile and William £. 
Lower, who foimded the oliuic in 1921. 

Tm d^artment of pharmacology of the College of 
Medicine of Wayne University is the recipient of a 
grant of $6,000 provided by Frederick Steams and 
Company for a two-year study of the pharmacological 
aotions of methyl cellulose* 

A assiiAROH fund to finance studies of diseases of 
the mouth has been established at the College of Den¬ 
tistry of New York University, of which Dr. Alien T. 
Newman is dean. The contributors include graduates 
of dental colleges here and abroad who have taken 
postgraduate work in periodontia at New York Uni¬ 
versity and who wish to further that branch of den¬ 
tistry. Dr. B. M. Robbins, of Cleveland, is chairman 
of the fund committee. The research will be under 
the direction of Professor Samuel Charles Miller. 
Studies of the efficacy of various dentifrices, causes of 
mouth diseases and an inquiry into the incidence of 
trench mouth will be undertaken. 

Chemical and Engineering News reports that offi¬ 
cials of the War Production Board have indicated that 
production of penicillin will be multiplied fifty-five 
times by March 1, and that the price will again be 
substantially lowered. Nineteen companies are now 
in production, but relatively little of the full capacity 
win be available until early in 1944, The volume of 
ptoduotion is still a secret, but ultimately authorisa¬ 
tions granted by WPB will result in quantities rang¬ 
ing from 400,000,000 units per month from some 
smaller laboratories to 20,000,000,000 from large 
diemical producers. 


VikK Atlas Powder Company has established a cen¬ 
tral research laboratory near Wilmington, Del., for 
eKpahsion of research work for the war programs. 
Dr. R. S. Rose, Jr., director of the Atlas laboratory 
at Reynolds, Pa,, will be placed at the head of the new 
central laboratory, the first unit of which is nearing 
completion. The new laboratory will be devoted 
chiefly to the development of organic compounds for 
industrial uses. 

Trs United States Steel Corporation has announced 
that its subsidiary, the Oliver Iron Mining Company, 
plans to establish an iron-ore research laboratory at 
Duluth, Minn., to enable it to continue its work on the 
improvement of the Lake Superior district iron ores. 

A 'rKLBPHOKE message sent from Stockholm to The 
New York Times on December 11 reports that the 
Germans in Denmark have confiscated the Institute 
for Theoretical Research in Physics, the center for 
atomic research which was directed by Professor Niels 
Bohr until his recent escape to Great Britain. Dr, 
Boeggild and Herr Olsen, his chief assistant, who 
with their families live at the institute, were arrested 
and taken to a prison in Copenhagen. After the con¬ 
fiscation the dean of the University of Copenhagen 
was ordered to sign a letter agreeing to the requisi¬ 
tion. 

A United Press dispatch states that the Uru¬ 
guayan Government has accepted a $500,000 gift 
from the U. S. Office of Coordination of Inter-Amer¬ 
ican Affiairs to be devoted to sanitation work and 
health measures. Similar gifts have been made to 
other Latin-Ainerican countries out of a special fund 
in the coordinatoris office that is disbursed not as a 
loan but as an outright gift. 


DISCUSSION 


QIOANTIC DRYING CRACKS IN ANIMAS 
VALLEY, NEW MEXICO^ 

Soxa $go tkm mu brought to my attention 
a WnoilfB-WlKiaf |K>lSrgonal iwttem resembling dry¬ 
ing that appeairad (tti aierial photographs of the 

Mexico. 

IMditnatH ttade from tbs photographs of the probable 
jiiihe! ^ the pOtygom gave eurprisingly large re- 
, liR|iiihAii i!0 doubt that they eonld. he drying craoks. 

iho Ani^ Air Force to photo- 
to provide additional material for 
j; ’This thoy did inoat effectively and kindly fiir- 
ah<u»Uint;««iw of vertieel'and oblique pie- 
'iCrom^ these ,idctnre8 that the 

;periiitoi|Oa; oit’"the V. S. Geo- 

,, i',' ''y , 


pattern was not transient and it was inferred that the 
dark boundaries surrounding the light-colored poly¬ 
gons must be some very substantial feature upon the 
surface of the playa. 

Subsequently the writer made three brief, but in 
timCi 'widely spaced (1937-1941) examinations of the 
surface of the playa where the pictures indicated well- 
dev^oped patterns. The first attempt proved disap- 
pointiag and the investigation was partly hampered 
by a sheet of water from recent raina whicli then cov¬ 
ered tbo playa. Nothing remotely resembling the 
striking pattern seen on the aerial photographs isould 
be found on the playa at that time. The second visit 
proved fUore fruitful. By precisely locating a posi¬ 
tion oa the gfcwmd with reference to its oounterpart 
on the|>ietOre a faint trace was discovered which when 
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followed throxil^ proved to be the margin of a poly¬ 
gon, The polygons thus identified were of enormous 
siae averaging 80 to 90 feet in diameter. An unin¬ 
formed person walking upon the playa would never 
sUBpeet their prescnoe; the only physical mark upon 
the tmrface is a broad faint depression more or leas 
straight and trench-hke, averaging 3 feet wide and 
perhaps an inch or more deep in the middle. Each 
side of a polygon is a line of fracture and fill which 
could not be recognized from the Jiir were it not for 
a concentration of vegetation along these faint grooves. 
Here, cither because of bettor-growing conditions or 
the more abundant lodgment of seeds, the plants 
Suaeda fruticoaa Forsk., with fleshy leaves of a pur¬ 
plish color, and Atriplex acanthocarpa (Torr.) Wat., 
having fuzzy white leaves and bur-like fruits, are 
concentrated in greater numbers than upon the areas 
of the polygons and thus form the black borders which 
are so effective in outlining the polygons. Both plants 
are bushy and grow about a foot high. This geologic 
feature might have remained unnoticed were it not for 
the striking pattern made by the plants as seen from 
the air. 

The year 1934 was one of extreme but brief drought 
in southern New Mexico. Inquiry disclosed that at 
least one resident of Animas Valley had remembered 
seeing that year open fractures on the parched playa. 
His recollection was that the openings were narrow 
but may have been two or three feet deep. They were 
subsequently filled by collapse and in wash of surface 
material. 

The patleni is probably old, and the ground un¬ 
doubtedly has suffered repeated opening and filling 
with every severe drought. But why these polygons 
have formed on such a grand scale is a point of inter¬ 
est which will bo enlarged upon at a more propitious 
time. 

Walter B. Lang 

U. S. Geolooical SuavEY 

POLLEN RECORD OF CANADIAN SPRUCE 
AND FIR FROM TEXAS BOG 

A PRELIMINARY poHcn analysis of the deep peat 
deposit (22 feet) in Patschke Bog, Lee County, Texas, 
gave very significant records on former ranges of 
boreal conifers and Castanoa in North America. 

Patschke Bog is an old lake, perhaps of the meander 
type, now filled completely with peat, which rests on 
fine reddish sand. The peat is extremely black and 
consists chiefly of finely divided wood fragments. 
The preliminary pollen study indicates a history of 
flic vegetation showing the following changes in com¬ 
position : Spruce-pine-oak-grasses, to oak-grasses, to 
grasses, to alder, to chestnut-alder, to chestnut-oak- 
graeses, to oak-grasses. The most significant discov¬ 


ery is a record of upward to 5 per cent, of Canadian 
spruce and fir pollen in the lower five £oot-levda« 
Costauoa attained a poUen representation.of 33 per 
cent, at the 8-foot level, and 30 per cent, at the 6-£oot 
level. 

This pollen record shows former distribution of 
Castanea to have been at least one hundred miles west¬ 
ward of the present range limits, and of spruce and 
fir approximately 800 miles southward of Bacon’s 
swamp, Indiana, the present southernmust profile 
showing the former range of these genera. 

It seems probable that the hypothetical lake in 
Texas was occasioned by the blocking of a tributary 
to Yegua Creek. Abundant seep springs now feed 
the bog with water from under the adjacent hill slope. 

The Patachke Bog is located in the Carrizo forma¬ 
tion, the lowest member of the Claiborne group, near 
the middle of the Eocene system. The mineral con¬ 
tent consists of about nine tenths medium-grained 
sands and one tenth sandy clay. Strata of impervious 
bluish-grey sandy shale occur at intervals, and, where 
erosion bos exposed them, these result in seep lines of 
generally quite constant function, even during intense 
drought periods of several years’ duration. 

The topography is rolling, and the region is cov¬ 
ered by a forest of which the dominants are post-oak, 
blackjack-oak and Buckley’s hickory. 

The bog itself was originally covered by a dense 
growth of Ilex vomitoria Ait, Myrica cerifera L., and 
Quercus nigra L., with Erianthun saocharoides Miohx, 
Panicum spp., Andropogon glomeratus (Walt.) BSP., 
many species of sedges, O^munda cinnamomea L., 0. 
regalis L., Anchistea virginica (L.) Presl., Lycopodium 
sp., Sphagnum subsuecundum Nees., Bhexia mariana 
L., Pogonia ophioglossoidea (L.) Ker. as representa¬ 
tive of the herbaceous flora. Nyasa sylvatioa Marsh 
and Ilex opaca Ait. reach their soutl)westem limits 
along the margins; while the only collection of Ifar- 
chanlia polymorpha L. on record for Texas was made 
from a burned area in the vicinity. 

J. £. POTZOXB 

Btjtlke Univerbity 

B. C. Thaikp 

Univerbity or Texas 

A FORGOTTEN FACTOR IN CARDUC 
PHYSIOLOGY 

As the result of experience in the devising and use 
of mechanical hearts,^ quite naturally my attention 
has been focused on the mechanical properties of the 
physiological model. One of these has hem utterly 
impossible to duplicate and, as the efficieDoy of the 
machine depends largely on this factor, its eoUsidera- 
tlon becomes of prime interest. 

10.8. Gibbs, Jour, of Phamoedt. and Hlxp, f bsnm., 35: 
197,1930; (bid-, 49; IBl, 1938. ^ 
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The fiinotion to whioh I refer is the amasdng ability 
of tike heart to handle large, variable streams through 
marhedly angular passages, at vastly different pres¬ 
sures and rates varying from aero to high speed, with¬ 
out provoking therein .measurable eddies. Quite an 
elementary knowledge of engineering teaches ua that 
the onset of eddies in either inlet or outlet ducts is 
associated with a material drop in efficiency. As the 
velocities increase, the production of eddies may be 
so great that ilnally they themselves may put a top 
level at which the system may function. Moreover, 
there are two different ways in which this may occur. 
On a low pressure induction system, the top rate of 
the entry stream may be easily and finally limited, 
while on the high pressure outflow side, the effects 
may also be similar where limited power is available 
or, alteniatively, markedly increase the energy con¬ 
sumption per unit of flow. 

In the living heart, eddies on the very low pressure 
flow side could very easily cause obstruction leading 
to acute or chronic venous congestion. On the outflow 
sides, the development of such eddies would be most 
importantly connected with a limitation of the total 
output, both immediately and secondarily, by the onset 
of unusual cardiac fatigue. 

There seems little doubt that this function is asso¬ 
ciated with at least three factors, namely, the curious 
arrangements of the muscular bundles; the pattern of 
the nervous discharge; and the properties of the blood 
itself. It is also conceivable that the odd lining of the 
ventricles may have a damping effect on eddy forma¬ 
tion. Moreover, it seems highly probable that this 
function is not entirely located in the heart itself, but 
is also carried out in the main vessels, especially the 
arteries where eddies would very greatly increase in¬ 
ternal friction. 

As eddies are readily discernible by stethoscope or 
other devices, their onset has many clinical notations. 
Those that ere not occasioned by gross physical dam¬ 
age and tend to be variable in character are called 
haemio or organic murmurs. That changes in the 
blood may cause such eddies is known, especially by 
certain anemias, but it has not been generally recog- 
niaed that their normal absence is due to a remarkable 
cardiac function which may itself become disturbed. 
Consequently, its full aigniflcaixoe both in diagnosis 
and prognosis has been overlooked. Especially might 
attention be directed to the fact that increase in the 
loudness of murmurs by reason of increased work is 
U dear sign thut tho efficiency of the heart is mate¬ 
rially decreased for such higher loading, Eddy for¬ 
mation in the large vessels would not be heard easily, 
aa they are too deeply situated, but, by effectively 
decreasing the available flow space, they will load the 
with usdess counter^^frietion work. The mark¬ 


edly decreased ability to compensate for loading by 
some orterio-scIeroticB, in the absence of other obvious 
causes, may be such an example. The importance of 
eddies in flow systems is very well appreciated in 
engineering, including electrical, and it seems worth 
while to recall this neglected factor to students of the 
circulation, since it has yet to be incorporated in the 
standard^ works. 

0. S. Gibbs 

Memphis, Tknk. 

A CATALOGUE OP INSECTICIDES AND 
FUNGICIDES 

For the past year we have been engaged in survey¬ 
ing the literature and cataloguing all materials which 
have been tested for insecticidal or fungicidal proper¬ 
ties. In OUT opinion such a compilation will be valu¬ 
able to research workers and students in the flelds of 
agricultural chemistry, economic entomology and plant 
pathology, particularly since it will insure a minimum 
of duplication in any search for ncAV materials. Ap¬ 
parently no catalogue of this nature has been pre¬ 
pared up to the present time. 

Our search so far has yielded over 500 literatxire 
citations, from which approximately 5,000 individual 
insecticidal and fungicidal materials have been cata¬ 
logued. It is obvious that the usefulness of such a 
catalogue will depend upon its completeness. While 
we have made every effort to cover the literature com¬ 
pletely, there are undoubtedly journal articles, bulle¬ 
tins and other less widely circulated publications which 
have been overlooked. 

In this connection, therefore, we are appealing to 
all workers in the fields mentioned to supply the 
undersigned with any unpublished data, reprints or 
literature citations dealing with insecticidal or fungi¬ 
cidal tests on specific materials, so that all such mate¬ 
rials may be included in this catalogue. Particularly 
we would welcome lists of materials tested by indus¬ 
trial research laboratories, even though the results dis¬ 
closed may be of a negative nature. 

Information should include the name of the chemical 
compound, its formula, the name of the test organism 
and a general statement of toxicity. In the case of 
plant products, the scientific name as well as the por¬ 
tion of the plant used for the test should be included. 

It is our intention to prepare this catalogue for 
publication as soon as possible. Because of the aixe 
of the undertaking, it may not be available for wide 
distribution, but each bona f,de contributor will be 
assured of a copy. We shall be very grateful for any 
comments or suggestion. 

DoNAZiD E. H. FnaAR 

DsPAWruxKT OF AamommiRAii 
AWD BIOUXHCAL OHBMtBTBT, 

The PEHNayiiVAHu State Ceojcai 
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THE GIANT SEQUOIA 

ApBOi>Ofi the i^onrent discussion in Soiskcb at 
tsxonomiBta eonceming the generic segregation and 
proper generic name of our western Sequoia they 
tnight reasonably be asked to shed some light on the 
following; Presl, in describing certain fossil cones 
from Bohemia, had what are undoubtedly the fossil 
cones of Sequoia. To these he gave the generic name 
Steinhauera in 1838, or nearly a quarter of a century 


before our weatetn trect^ wm lioou^. 
tiem is Presl iu Sterhberg^s der Vorwaii^'* 

Band 2^ Heft 8^ p, 202, published at Prague. Some- 
times it xemindB one of the old printing adage tiwt a 
compositor should follow oopy even if it blew out of 
the window of the composing room. 

Eowaep W. BsttBT 
Thk Johns Hofkihs UKivoESitlr 
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SCIENTIFIC BOOKS 


ORGANIC CHEMISTRY 

Organic Chemistry. By C. W. Porter and T. D. 
Stewart. 6x9 in. 577 pp. Bound in dark blue 
cloth, with cover lettering in red. The Athenaeum 
Press. Boston, New York, etc.: Ginn and Com¬ 
pany. 1943, $4.00. 

As the authors explain in their preface, this book 
is an outgrowth and further development of their 
previous text, ‘The Carbon Compounds,’* which was 
used by them for many years in the University of 
California as an elementary outline of the subject and 
passed through a number of revisions. Organic chem¬ 
istry has expanded recently so rapidly and in so many 
important directions that they decided to write an 
entirely new book rather than to prepare a further 
revision of the older one. The result is an excellent 
one-year elementary course, which gives a good bird’s- 
eye view of the field as a whole, discusses clearly and 
competently fundamental concepts and theories in the 
light of our present knowledge, and the important con¬ 
tributions of organic chemistry to our understanding 
of biological processes and to the rapid expansion of 
chemical industries. The authors emphasir^c through-* 
out the book the rapidly growing correlation of or¬ 
ganic with inorganic and physical chemistry. 

The book can bo used not only for a full-year course 
in the subject, but also, as is the case at the Univer¬ 
sity of California, for a half-year sophomore course 
taken by students in chemistry, agriculture, medicine, 
dentistry and home economics, by the omission of cer¬ 
tain portions of the text. 

The arrangement of the material follows in the main 
the usual lines of aliphatic, alicyclic, aromatic and 
heterocyclic chemistry, except that “Proteins and 
Amino Acids” and “Optical Isomerism” are placed 


carbons, particularly those of the aliphatic group (50 
pp.), for, after all, the hydrocarbons constitute the 
steel framework upon which the whole vast, multi¬ 
farious and intricate structures of organic compounds 
are erected. Further, the chemical developments of 
the last few years have already ushered in an era of 
aliphatic chemistry, which seems destined to rival or 
surpass the great era of aromatic chemistry of recent 
decades. Fifteen years ago, as reported re<mtly by 
Dr. H. B. McClure, only about a doeen aliphatic com¬ 
pounds were manufactured on a commercial scale. 
To-day, the Carbide and Carbon Chemicals Corpora¬ 
tion alone is slupping at least 160 different ones, ap¬ 
proximately 40 of which require tank car transporta¬ 
tion. 

A generalised preview of the field is provided in the 
introductory chapter and is followed by 25 chapters 
covering the major classes of organic compounds. 
Under the heading of “Supplementary Notes,ftir- 
ther diflcussiona are given of “Acids and Basesi” 
“Catalysis by Acids and Bases/* “Chemical Beaetiv- 
ity” and “Asymmetric Change.” An appendix deals 
with the determination of formulas from the analyt¬ 
ical results, of “Molecular Weights” from the proper¬ 
ties of gases or of solutions, with “Vapor Pressure,” 
“Boiling Point and Fmeing Point,” “Osmotic Pres^ 
sure,” “Bond Distances” And “Atomic Bodit” A 
separats sectiem (43 pp.) is devoted to “Questions 
and Problems,” so arrox^ged as to aecomp^y tbs indi¬ 
vidual cbajpterB of the text, and the volume cl<iaeil wHh 
a good general index. 

. The hook is heartily recommended, not only: to be^ 
ginners, bnt also to those older orgatdc ehemiAtei who 


have not had the time to familiarise i^emmfives with 
the various ways in which the ooxmepte of phyrical 
between the chapter on “Aromatic Acids and their chemistry have fundaiUentfdly altered mass^ of tbu 
Derivatives” and that on “Natural and Synthetic older iS^retationa tke^,««ja 
Dyes.” The “Terpence” foUow the “Heterocyclic havimr of the compounds of 
Compounds,” ea do the “Sterols” also, the latter be- even int^net^ 

ing grouped with the “Vitamins and Hormones.” ^ ^ . 

One of the features which appeals strongly to ’tfaie ' - y 

reviewer .is the amount of space devoted .to the hydro* '' 



tHS SLBCTRICAL IKPUSTRY 

Tfte Mw of iho Mleotrical Industry during the Nine¬ 
teenth Century. By MAifOOLit MaoLarbk. Prixuse- 
ton Uaivewlty Preaa. 1943. 

PncMSdOR MaoLarbk thrcmghout his long career 
as an deetricai engineer in industry and as professor 
of eleatrieal engineering at Princeton University has 
had many opportunities to associate with men who 
have eontributed daring the late uinoteenth century to 
the development of the electrical industry. His op¬ 
portunities for analysing this development have been 
enhanced by his close association with the excellent 
collection of old instruments, including experimental 
models used by Joseph Henry, in the Princeton Elec¬ 
trical Museum. 

Professor MacLaren states in his preface that he 
has described the development of the electrical indus¬ 
try in non-tecbnioal terms “in the hope that it may 
appeal to the general reader^^; he has, however, in¬ 
serted an extenrive bibliography so that readers may 
inquire further into technical details. It is the opinion 
of the reviewer that the book will be Tnf;8t interesting 
to those readers who have a knowledge of the technical 
baaia of electrical engineering. The author's brief 
reviews of the developments of various kinds of appa¬ 
ratus do not appear to be easy reading for a layman, 
although such brevity is to be commended from the 
point of view of the technically trained reader. 

The early history of electricity is very briefly re¬ 
viewed in the first chapter. Professor MacLaren then 
goes on to riiapters devoted to the description of the 
development during the nineteenth century of corn- 
muxacetiona, illumination, direct-corrent motors and 
generators, measuring instramenls, direct-current dis¬ 
tribution systems and early developments of altemat- 
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ing cunrentfi* These chapters present clearly and con¬ 
cisely the facts related to eadi subject. The value of 
the text is further extended by more than 160 repro¬ 
ductions of photographs of speciflo pieces of appara¬ 
tus. Many of these illustrations are photographs of 
experimental apparatus and of early commercial 
tnodek of batteries, motors, generators, meters, con¬ 
trol devii6es and switchboards. The value of these 
illusirations would be greatly increased if some means 
had been used in each case to indicate the linear dimen¬ 
sions of the apparatus. 

Professor MacLaren has chosen to limit his discus¬ 
sion to the nineteenth century. This is perhaps neces¬ 
sary, because an adequate history of the development 
during the twentieth century could not have been coin- 
pressed into a single volume. His plan, however, has 
brought about an interesting result; the reader is con¬ 
ducted through a fascinating story of the development 
uf a particular electrical device up to the beginning 
of this century. This is the end of the chapter, so 
that the reader finds himself in the same state of mind 
as one who reads a serial novel and is forced to wait 
for another month to continue a particularly exciting 
episode. 

It is quite probable that this book will be examined 
with great interest by historians of science. They will 
find ncrt only a series of interesting facts treated 
briefly and objectively in the text, but they will also 
be stimulated to study the bibliography which Pro¬ 
fessor MacLaren has supplied, and find there the ex¬ 
tensive literature to which such a bibliography natu¬ 
rally leads. 

S. Rkid Wabrkn, Jb. 

Moobe Senoon or Eij:ctbicai* Knginkkhing, 
Uktyxesitt or Pennsylvania 
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PUKIPICATION AND CHARACTER OF THE 
SWINB XNFLUBNZA VIRUS* 

there were described the purification and 
dmraoteriaation of the influenaa viruses A (PBS 
efetain)* and B (Lee strain).*'* The influenza virus A 


; "i Thi# work was aided by the Dorothy Beard Research 
BHhld Olid by a grant to Duke Uaiversity from Lederlo 
lAbmatorlei^ Ine., River, N. Y. The investigation 
W|b 11^0 iroi^o^ through the Commission on Acute 
JliiBtdratery Diaeoaes, Board the Investigation and 
of Influeiwa and Other Bpldemic Diseases in the 
Mfldieino Division, OtHce of The Sur- 
ms States Army, and by grants from 

fbja Phnd, the W. K, Kellogg Foundation, 

W; Mary B; Haikle Foundation and the Inter- 

of the BookofelW Foundation to 
W the Investigation and Control of lufluensa 

Diaeases for the Commission on 

ra^, D. D. Sharp, D. Board, J. W. Beard, 



was found to be a lipoprotein complex of rounded or 
ovoid particle shape and of variable size. The aver¬ 
age diameter of the particles, as measured from elec¬ 
tron micrographs, was 77.6 mn. The sedimentation 
diagram revealed a slightly diffuse boundary moving at 
a rate oorreaponding to the constant Sao* = 724 x 10'"'*, 
from which the particle diameter was calculated to 
bo 80 mu. The influenza virus B was somewhat similar 
in conatitutioii and in appearance in electron micro- 
graphst but the diameter of the particles, measured 
from electron micrographs, was 07.3 mu and calcu¬ 
lated from the aedimentation constant, Sao* = 832x 


8D. Bharp, A. B. Taylc^ J. W. MeLoan, Jr., D. 
Beard, J* W. Beard, A. B. Feller and J. H. Dingle, 
SoiaNca^ hg: 307, 1043. 

*D. Bharp, A. B. Taylor, I. 1^7. McLean, Jr., D. 
Beard, J« W« Beard, A- B. Feller and J. H. Dingle, Voter. 
Ip preda. 
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was 100 nm. Similar studies on the purlfleation 
and character of the swine indnenza yims are reported 
here* 

The virus employed was an egg-adapted strain of 
swine influenza virus obtained from Dr. John F. 
Enders. A 10-® dilution in hormone broth of virus- 
infected chorio-allantoic fluid was inoculated into the 
chorio-allantoic cavity of chick embryos of 11 days* 
incubation at 37.5 C. After 42 hours^ furl her incu¬ 
bation at 37 C, the chorio-allantoic fluid was drawn off 
and spun in the angle centrifuge at 2,000 g for 10 
minutes. Purification of the virus was then effected 
either by adsorption on and elution from chicken red 
blood cells followed by ultracentrifugation or by ultra¬ 
centrifugation alone. 

For the former, 200 ml of fluid were adsorbed with 
6 ml of washed chicken red blood cells. Agglutination 
was strong and rapid, as was the case with influenza 
virus A. The massed red cells were sedimented, sepa¬ 
rated from the supemate and washed rapidly with 
chilled Ringer solution. Elution was carried out at 
25 C in a volume of Ringer solution one fourth that 
of the starting chorio-allantoic fluid, and in contrast 
with the conditions favorable for elution of influenza 
viruses A® and B,®-* 6 hours were allowed for separa¬ 
tion of the virus from tlie red cells. The eluate, freed 
of red cells, was spun in the ultraeentrifuge at 20,000 g 
for 1 hour. The supemate was poured from the clear 
gel-likc pellets, which were redispersed in Ringer- 
calcium chloride solution,^ adjusted to pH 7.3 (with 
0,01 N NaOH) at 150 times concentration with respect 
to the starting fluid. The concentrate was cleared of 
aggregates by spinning at 5,000 g for 6 minutes. 

For purification of the virus by ultracentrifugation 
alone, the virus-infected chorio-allantoic fluid, after 
angle centrifugation, was put through two cycles of 
alternate high (20,000 g) and low (5,000 g) speed 
centrifugation similar to the single cycle employed for 
the eluate described above. 

The infectious titer of the chorio-allantoic fluid 
varied from 10-^*® to 10-^ * and the hem agglutinative 
titer from 1-128 to 1-256. In the adsorption-elution 
process from 70 to 100 per cent, of the activity were 
carried into the eluate. In ultracentrifugation of the 
eluates, 60 to 80 per cent, of the horn agglutinative 
activity and 20 to 50 per cent, of the infectivity were 
recovered in the concentrates. The yield of activity 
in the concentrates of ultracentrifugation alone was 
about the same as that obtained when adsorption, 
elution and ultracentrifugation were carried out. In 
all instances, virus activity was associated with the 
concentrates obtained at 20,000 g. 

The final pellets obtained by either procedure were 
dear, gel-like and could be quidcly dispersed in 
Binger^cium chloride solution to give a bluish 


opalescent preparation. Preparations containing 0*28 
mg nitrogen per ml sedimented in the analytical ultras 
centrifuge with a slightly diffuse boundary and at a 
rate corresponding to = flfl2 x 10“^®. From this 
constant and the density, I.IB, as determined by pyo- 
nometer measurement, the particle diameter was 61.5 
In^. Analyses made both by the adsorption procedure 
of Svedberg and by the scale method gave comparable 
results. 

Examinations of the purified material in the electron 
microscope revealed images which were for the most 
part nearly round but in many instances were ovoid 
or bean-shaped, similar in appearance to those of 
influenza virus B. The particles in solutions of the 
concentrates showed a strong tendency to aggregate, 
espeoially in material sedimented at 27,000 g, the 
ultracentrifugal field employed in preliminary work 
with this virus. In individuals clearly shown, there 
was an internal structure of relatively high density. 
Wide variations were seen in diameter. From mea¬ 
surements on 1,051 images, the average diameter was 
78.3 mM*. 

Studies with the electron microscope were made also 
of the various fractions obtained in the purification 
process. In the crude chorio-allantoic fluid there was 
a profusion of small particles of about 20 m^ and 
less diameter, which were somewhat like those seen in 
the instance of influenza virus A* and wholly unlike 
the relatively large particles of variable size in the 
chorio-allantoic fluid infected with influenza virus 
B.®'* Interspersed with the small particles there were 
many larger particles of a size and appearance corre¬ 
sponding to the virus in the purified concentrates. 
Small particles, comparable in numbers to those seen 
in chorio-allantoic fluid, were present in the fluid after 
adsorption, but very few particles of about 78 mi* 
were visible. In the eluate, four times concentrated, 
many more of the large virus particles were seen 
amidst many of the small ones carried over in the 
adsorption-elution process. The appearance of the 
supemate after ultracentrifugation resembled that of 
the adsorbed fluid in the presence of many small par¬ 
ticles and very few of the large ones. The final con¬ 
centrates contained but few of the small particles. 

The concentrates gave positive biuret, Millon and 
ninhydrin reactions, negative glyoxylio acid reaotiona 
and delayed, weakly positive Molisch tests. The reac¬ 
tion for pentose with Bial*fl reagent was negative after 
hydrolysis of the material with 10 per cent sulfuric 
acid. This result, together with a weakly positive 
diphenylamino reaction, indicated the present of 
nucleiG acid of the desoxypehtose type, sperifle 
volume by pycnometer tneastitement was 0,^50. 

Analysis of the ooncenkatiss, dialysed ^^iiiiisi die** 
tilled water, frozen an4 ddbydrated it* vaciio 
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over P^0« gave carbon 51.4, nitrogen 9.0 and phos¬ 
phorous 0.87 per cent. By extraction alcohol- 
ether ( 3 - 1 ) and reextraction of the lipids with petro¬ 
leum • ether,the lipid fraction was 24 and the 
non-lipid fraction 77.76 per cent, of the materia]. 
The total lipid fraction was made up of 10.64 per 
cent, phospholipid, 5.67 per cent, cholesterol and 7.64 
per cent, neutral fat. Of the total phosphorous, 52 
per cent, were found in the lipid fraction. If the 
remainder of the phosphorous was present in nucleic 
acid, the virus would contain about 4.0 per cent, 
nucleic acid of the desoxypentoso type. 

The total carbohydrate^ (as glucose) content of the 
whole virus was 10 per cent. The carbohydrate, ap¬ 
parently firmly bound in complex form, was greatly 
in excess of that expected for the amount of nucleic 
acid present. Subtracting this value from that of the 
non-lipid fraction, 77.76 per cent., the probable pro¬ 
tein content of the virus was about 67.76 per cent. 

A similar finding has been encountered with in¬ 
fluenza virus B (Lee strain), in which the total carbo¬ 
hydrate was 9.3 per cent 
The infectious unit of the virus when inoculated in 
0.05 ml volumes in chick embryos was to 

grams with an average of One concen¬ 

trate, purified by adsorption, elution and centrifuga¬ 
tion and titrated in fivefold dilations employing 40 
embryos per dilution, gave the value grams; 

another concentrate purified by ultra centrifugation 
alone and titrated similarly in 40 embryos per dilution 
gave grams. The hemagglutinative activity of 

the concentrates was such that 10 "®-^® to 10 “® *® grama 
with an average of 10 '® grams gave the 2 plus end 
point. 
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DECREASE IN LACTIC ACID CONTENT OP 
THE BRAIN IN POLIOMYELITIS! 

Racker and Rabat® demonstrated that anaerobic 
breakdown of glucose is significantly decreased in 
mouse brain infected with poliomyelitis virus, while 
oxidation of glucose by the infected tissue is appar¬ 
ently unimpaired, Brodie and Wortis® reported some 
detcrnnirations of the lactic acid content of brain and 
spinal cord in poliomyelitic monkeys. Their data in¬ 
dicate a decrease in lactic acid content of the brains 
infected with poliomyelitis us compared to normal 
monkey brains, although there were too. few deter¬ 
minations to be conclusive. It therefore appeared of 
interest to determine the lactic acid content of the 
brain in mice infected with poliomyelitis. 

Swiss albino mice four to six weeks of age were in¬ 
oculated intracerebrally wuth a 10 per cent, suspension 
of tissue of the central nervous system from mice in¬ 
fected with the Lansing strain of poliomyelitis virus. 
When the animals showed definite paralysis, they were 
sacrificed by sudden immersion in a mixture of solid 
CO 3 and ether and left in the mixture for at least ten 
minutes. The brains were removed carefully using 
chilled instruments; the tissue was crushed and finely 
ground in a chilled mortar or tissue crusher and added 
to cold trichloroacetic acid in a tared gloss-stoppered 
flask. The flask was reweighed and placed in an ice 
bath. After fifteen minutes, the solution was filtered. 
Lactic acid of the filtrate was determined by the Mil- 
ler-Munte method using the photoelectric colorimeter.® 
Lactic acid content of the normal mouse brain was 
determined by the same procedure. Three brains were 
pooled for each determination, giving a total wet 
weight of brain tissue of approximately one gram. 

Data on lactic acid content of the brain in normal 
mice and in mice infected with the viruses of polio¬ 
myelitis and encephalitis are presented in Table I, 
The lactic acid c<^ntent of the normal mouse brain is 
similar to the results reported by Stone,® who obtained 
a mean value of 18.9 mg per cent, and a range of 
12-25 mg per cent, after freezing in liquid air. It is 
apparent that brain lactic acid is decreased in polio¬ 
myelitis, since the mean value is only 10.0 mg per 
cent, as compared to 20.7 mg per cent, for the normal 
controls, a decrease of 22.7 per cent. By use of the 
“t distribution,”® this difference has been found to be 

! Aided by a grant from the National Foundation for 
Infantile Paralysis. Dr. Rabat is at present with the 
Division of Ohemotherapy, National Institute of Health, 
Bothesda, Md. 

Backer and H. Rabat, Jout. Ssrp. Med., 76: 570, 
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»M. Brodio and S. B. Wortis, Areh. Neurol and P«y- 
ohiat., 82: 1159, 1934. 

^R. H. Koenemann, Jour. Biol. Chem., 185: 105, 1940. 

® W. E. Btone, Bioohem. Jour^, B8; 190S> 1938. 
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fltatte^caUy signiflcfuit. On the other hand, a pre¬ 
liminary study of Inrain lactic acid content in mice 
infected with encephalitis (3 determinations on West¬ 
ern equine encephalomyelitis and 2 on St. Louis en¬ 
cephalitis) showed no decrease from normal. A de¬ 
crease in lactic acid content of the brain tissue in 
poliotnyelitis is probably related to the decreased abil¬ 
ity of the brain to break down glucose to lactic acid 
under anaerobic conditions demonstrated by Racket 

TABLS 1 

Lactic Acid Contrnt or th» Brain or Normal, Polio* 

MYBLITIC AND £1NCBFHALIT1C MiCB* 


BncephalitlK 



Normal 

Poliomyelitis 

West* 

ern St. Louis 
equine 


ID.e 

16.6 

23.0 15.9 


1fi.9 

17.9 

34.0 21.0 


22.9 

13.2 

16.0 


19.3 

16.4 



20.6 

16.0 



20.2 

11.8 



22.4 

7.9 



12.6 

10.4 



25.9 

21.2 



21.7 

20.6 



18.9 




19.8 




26.7 




16.3 



No. of determi* 



(both tyjwH) 

nations .... 

16 

11 

r» 

range.. 

12.6-26.7 

7.9 to 21.2 

16,0-34.0 

mean .. 

20.7 

16.0 

2J.5 

t. 


3.04 

0.43 


• All raluee In mg i>er 100 grams of brain tiBffue. 


and Rabat.® That this effect of poliomyelitis may be 
specific and not produced by other neurotropic viruses 
is suggested by recent metabolic studies.^ ,,, ^ 

In another set of experiments, normal and polio¬ 
myelitic mice were decapitated and the heads kept at 
37° C. for definite time intervals and then frozen in 
dry ice-ether mixtures. The progressive in<Tease in 
lactic acid in the brain following decapitation is illus¬ 
trated in Fig, 1. These results are preliminary, since 
each point on the curves represents an average of no 
no more than three determinations. The production of 
lactic acid under anaerobic conditions from substrates 
present in the brain tissue appears to be at least as 
rapid in poliomyelitiB as in normal controls, with the 
possible exception of the period immediately follow¬ 
ing decapitation. Kerr and Ghantus® studied the pro¬ 
duction of lactic acid during autolysis in the dog brain 
and found that sugar disappears within 3 to 6 minutes 
and 80-85 per cent, of the glycogen is lost within 15 
minutes. Even in the early stages of autolysis, how¬ 
ever, glycogen breakdown provides a considerable por- 

E. Oroxton and D. J, Cowden, “Applied General 
Statistics, “ Prontieo-Hall, Ine., New York, 1940. 

7 i^lckle and H. Rabat. Unpublished observations, 
s8, E. Kerr and M. Ghantus, Jdter. Biol. Cbsm., 117: 
219 , 1937 ^ 



Fro. 1. XneroasG in lactic acid content of the brain of 
normal mice and of mice infected with the virus of polio¬ 
myelitis during postmortem autolyais. The abscissa for 
the lower curves represents seconds and for the upper 
curves represents minutes. 


tion of the tactic acid produced. Since the rate of 
formation of lactic acid in autalyms depends on ^ 
concentration of at least two substrates in the braiq^ 
tissue, glucose and glycogen, as well as on many other 
factors, the experiment illustrated m Fig. 1 may noi 
be considered evidence against a decreased ana^bic 
metabolism of glucose in the brain in poliomyelitie. 

Another type of experiment is presented in Table 
2. Mice were sacrifieed by freezing in a dry ie^ 

TABLE 2 

Brracr on Brain Lactic Acid or Htobaos or M^ca n? 

BRT ICR Box 


after death 
(bDwm.y 
0 




Poll 
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«tfaer rn^ore and than stored for various periods of 
tix^e in a dry ice box before romoval of the brains 
and analysis for lactic acid. There is a statistically 
siguideant though variable increase in lactic acid con¬ 
tent in the stored normal brain while no s^ificant 
change was noted in the stored poliomyelitic brain. 
This experiment requires confirmation before specula¬ 
tion on the mechanism would be advisable. 

SumfMtry: Lactic acid content of the brain is sig¬ 
nificantly decreased in mice infected with the virus 


of poliomyelitis. This appears to be additional evi¬ 
dence for the view that the virus may interfere in a 
specific manner with cell metabolism. 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A RAl^lD IRON HEMATOXYLIN TISSUE 
STAIN FOR ROUTINE LABORA¬ 
TORY USE 

The Heidenhain iron heniatoxylin method for tia^ 
sue staining is one of the most important and satis¬ 
factory cytological stains for the demonstration of fine 
nuclear and celluler detail. Its use as a routine stain 
would be highly desired. However, the length and 
relatively difficult technique of the iron hematoxylin 
stain restricts this method to the more or special, 
non-routine procedures. Although it is possible to 
stain tissues with Heidenhain iron heinatoxylui in aa 
little as one to two hours, the most satisfactory results 
require from twelve hours to two days (Guyer,' Bens- 
ley and Bensley®). In view of the desirability of the 
use of this stain routinely, we have attempted to find 
a suitable modification whereby the technique might 
be ahort^ed considerably and made more adaptable 
for common laboratory use. By incorporating n 
single change in the usual procedure, to be described 
below, the time necessary for staining tlie tissue is 
shortened to even leas than that entailed for Delafield’s 
or Harris’s hematoxylin stain. 

The modification simply consists in fixing and mor¬ 
danting the tissue simultaneously in Bouin's fixative 
oontoining one and a half grains of ferric alum (Fer¬ 
ric ammonium sulphate) in 100 cc of fixative. The 
Bonin’s oeb as the fixative and the ferric alum func¬ 
tions as the mordant The ferric alum does not impair 
the axc^ent fixative qualities of Bonin's, while 
Bonin’s does not interfere with the mordanting of the 
iinsae by ferric alum. The opmbined fixative and 
tnordant has no deleterious effect upon the tissue, 

removal of the tissue from the combined 
fii^rive^niordant, it is prepared for mounting and 
sj^hithg by folloiving the procedure usually employed 

; *'Anim Umversity of 

1936. 

1 hud ii* H. Beasley, handbook of His- 

Technique,” UhlTerrity of Chi- 


for hematoxylin stains. Either ethyl alcohol or dioxan 
may be used for the dehydrating agent and 0.5 pet 
cent, hematoxylin to stain. Inusiuuch as mordanting 
has already been accomplished during fixation, the 
sectioned tissue may be placed directly into the hema¬ 
toxylin after passing the mounted sections from xylol 
to water, using either dioxan or alcohol in the inter¬ 
mediate steps. The tissue will overstain in from 3 to 5 
minutes and destaining may be carried out as desired 
in 0.1 per cent. HCl (aqu<N)Us or 35 per cent, alcoholic 
solution), The acid destain is followed by an alkaline 
aqueous or alcoholic wash prepared by the addition 
of several cc of a saturated solution of lithium car¬ 
bonate or 1 per cent, solution of sodium bic^irhonate 
to 100 cc of water or 35 per cent, alcohol, respectively. 

The modification of the accepted iron hematoxylin 
procedure has been used successfully on many differ¬ 
ent types of tissues and the resulting cytological pic¬ 
ture is comparable to that observed after use of the 
lengthy Heidenhain iron hematoxylin juethod. There 
are, however, two cautions worthy of note: One is 
that although this technique is very adaptable for 
small pieces of tissues (5 to 0 mm cubed), larger 
piece.8 of tissue require longer fixation. This is to 
allow for aufiicient penetration of the ferric alum to 
ooinplcto the mordanting process. For the smaller 
pieces of tissue, the combined fixative-mordanting 
process is completed by the time the tissue would be 
normally fixed when placed in the fixative alone. The 
second point is that in the process of staining the 
slides it is important that the transfer of tissue from 
dioxan or alcohol to the dye should be accomplished 
as rapidly as possible. If the tissue stays in the inter¬ 
mittent water wash for too long a period of time the 
ferric alum may be completely removed from the tissue 
and remoriUnting will be necessary. 

Snmmtjir^: A modification of the standard Heiden¬ 
hain iron hematoxylin stain is described in which the 
process of fixation (in Bouin’s) and mordanting (fer¬ 
ric alum) ore executed simultanooudy instead of inde¬ 
pendently. Consequently, mordanting just prior to 
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staining is tmueoeasary. Staining takes from 3 to 6 
minute. This modification of the usual procedufe 
makes for a rapid and simple stain for routine labora^ 
tory use with the resulting stain comparable to that 
observed after use of the accepted and lengthy Hei- 
denhnin iron hematoxylin method. 


is met when the myotcncae enters the musdew- At tins 
time the obturator is withdrawn. The instrnnmnt ia 
inserted further and directed at an angle of 60 degrees 
to the horizontal and in the longitudinal plane 6t the 
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A MYOTOME FOR BIOPSY OF MUSCLE^ 

In a study of the chemistry and metabolism of 
muscle it is desirable to have a means by which small 
quantities of muscle may be removed simply and 
frequently from patients and experimental animals. 
Various tissue punches and methods of aspiration 
biopsy have been described.These methods are 
well adapted for the removal of specimens of friable 
tissues. They are not useful, however, in obtaining 
specimens of less friable tissues such as muscle. ,An 
instrument has been devised for the removal of por¬ 
tions of muscle, 20 to 50 milligrams in weight, with¬ 
out disruption of the histological structure. This 
quantity of muscle is su^cient for various analyses 
by microehernical procedures and for histological 
studies. 

The instrument or myotome consists of an outer 
stainless steel tube, the distal end of which is square 
and provided with cutting edges (Fig. I). A second 
and shorter stainless steel tube fits within the outer 
tube and serves as a plunger which is* kept in position 
by a steel spring. To its distal end is attached a 
fiezible steel blade which moves through a double slot 
in the wall of the outer tube. This blade, like that in 
the large viscerotome of Soper, Rickard and Craw¬ 
ford,^ acts as a knife to sever the base of the specimen 
of muscle entering the instrument. An obturator fits 
within the lumen of the inner tube. 

The myotome is used in the following manner. 
After sterilisation of the skin and its infiltration with 
novocain solution, a minute stab wound is made with 
a sharp-pointed knife. The myotome with the obtu¬ 
rator inserted is passed through the skin incision and 

1 The Bureau of Medicine and Surgery does not neees- 
sarily undertake to endorse views or opinions which are 
expressed in this paper. 

‘ H. E. Martin and £. B. BUis, Amals of Swgery, 92: 
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* J. Tenopyr and I. Silverman, Radiology, 30: 57, 1941, 

^ M. L(. Weinstein, M. Schindler and E. L. Adams, Ann. 
Fir£., U6: 080, 1942. 
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Inner tube 


Outer tube 


8bmtn 


Spring eteel—i 
blade ^ 







7 jTMn. ., ' 

outer diom I:: 

Fm. 1. A. Cross section of the myotome. B. Distal 
end showing the cutting edges. 

f 

mwele fiber*. A portion of tb* miii4e Ibteni th« 
outer tube. The innor tube or plunger i* thin preaied 
down to terer it* nttsebed «nd. Preaiuni i* nwin* 
tained on th« plunger ** the mydtoara is i^dntini.' 
After witbdrawnl the plunger ia releaeed an^^e obto* 
rator inserted to expel the specimen. Sevdi^ apeei* 
mens may be taken through a sini^e skio buciiion. 
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